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INTRODUCTION. 


This REVIEW presents a general summary of the meteoro- 
logical data collected by the Signal Service during the month 
of April, 1882. 

The weather has been particularly favorable for agricultural 
pursuits in almost every section of the country, and trustworthy 
reports indicate that the crops of cereals will be above the 
average, and in the southern sections of the country, where 
there is an unusually large acreage of wheat, an early and 
abundant crop is anticipated. 

The April rains on the Pacific coast have placed the crop in 
that region out of danger, and in the southern sections of Cali- 
fornia, the pasturage is reported to be excellent. 

In the northwestern states, and in sections of Tennessee and 
Kentucky, the peach, cherry and pear crops were injured by 
April frosts, while in the eastern sections of the country the 
fruit crop is well advanced and promises to compare favorably 
. with the average yield. 

The severe storms of the month passed over the central part 
of the United States from Colorado castward, south of the 
average course of April storms, and were in almost every case 
attended by local storms’ and tornadoes which proved de- 
struetive to both life and property. 

A new feature of Tae WEATHER REVIEW will be found 
under the head of “‘ Cotton-Region Reports.’’ The Chief Sig- 
nal Officer has recently begun a system of daily telegraphic 
reports for the benefit of those interested in this.staple, and 
the accompanying table gives the monthly mean of the maxi- 
mum and minimum temperatures and the average rainfall for 
the month in the various cotton districts throughout the south- 

A general interpretation of the reports for the month wil 
show that the weather bas been favorable; the observer at 
Chattanooga reports that cotton-planting is proceeding rapidly 
and that the acreage is 40 per cent. greater than in 1881. It 
is estimated that 25,000 bales will be produced in Hamilton 
county, Tennessee. 

That part of Tae Review referring to International Meteor. 
ology presents the general weather conditions which prevailed 
over the northern hemisphere during the month of February, 
1830, and the tracks of barometric minima for May, 1880, 
traced from simultaneous observations taken at 7.35 a. m., 
Washington mean time. It will be seen that the cold weather 
which prevailed over Europe during January, 1880, continued 
until about the 10th of February, when the extended area of 


high barometer in that region disappeared, and was followed 
by a succession of storms over northern and northwestern 
Europe, attended by southerly winds and warmer weather. 

The magnetic storm which occurred during the auroral dis- 
play of the 16th is of special interest. Reports show that the 
display was visible westward from the British Isles to the Pa- 
cific coast, and that vessels on the Atlantic apparently changed 
their course both to the north and south of the true course 
when the display was most brilliant. 

An unusual nnmber of icebergs were encountered by vessels 
in the North Atlantic during the month, and at the close of 
April the danger to shipping approaching the coast, was very 
great. An examination of chart number vii., which exhibits 
the limits within which ice was observed, suggests the advisa- 
bility of selecting the southern routes for vessels passing to 
and from Europe at this season of the year. Underthe head- 
ing of “Ocean Ice,” will be found special reports giving the 
latitude and longitude in which icebergs were observered. 

In the prepartion of this Review the following data have been 
used, viz: the regular tri-daily weather charts, containing the 
data of simultaneous observations taken at one hundred and 
thirty-five Signal Service stations and fifteen Canadian sta- 
tions, as telegraphed to this office; one hundred and ninety 
monthly journals and one hundred and seventy-three monthly 
means from the former, and fifteen monthly means from the 
latter; one hundred and ninety-five monthly registers from 
voluntary observers; sixty monthly registers from United States 
Army Post Surgeons; Marine Records; International Simulta- 
neous Observations; Marine Reports through the co-operation 
of the New York Herald Weather Service; abstracts of Ships’ 


|| Logs, furnished by the publishers of “The New York Maritime 


Register ”’?; monthly reports from the local weather services of 
Kansas, Nebraska and Missouri, and of the Central Pacific rail- 
way company ; trustworthy newspaper extracts ; special reports, 


BAROMETRIC PRESSURE. 


The mean barometric pressure for the month over the United 
States and Canada is shown by the isobarometric lines, in 
black on chart ii. The area of lowest mean pressure extends 
from southern Arizona, northeastward over northern New 
Mexico and the greater part of Colorado. While a second 
area of low pressure is cenffal in the north Atlantic and ex- 
tends to the westward over the Gulf of Saint Lawrence. The 
barometer is highest north of Lake Superior and Minnesota. 
From the chart it will be seen that the area of mean high 
barometer extends over the central part of the continent. 
Compared with the previous month, the pressure is from five- 


| 


2 THE MONTHLY WEATHER REVIEW. 


APRIL, 1882. 


hundredths to one-tenth of an inch lower at stations on the 
Atlantic and Gulf coasts. In the Rocky mountain regions, the 
pressure is from fifteen to twenty-five hundredths lower. 
The area of low barometer now extends over the regions 
covered by the area of greatest pressure for March. On the 
Pacific coast, the pressure has remained about stationary at 
San Francisco and has fallen at stations north and south, the 
greatest change being in the north of Oregon. Compared 
with April, 1881, the mean pressure is from one-tenth to 
twenty-five hundredths of an inch greater in the northeastern 
yart of the United States, one-tenth of an inch greater in the 
ake region, and slightly less at stations in the southern part 
of the United States. 


DEPARTURES FROM THE NORMAL VALUES FOR THE MONTH. 


Compared with the means of previous years, the pressure is 
slightly above the normal along the Atlantic coast, and from 
five-hundredths to one-tenth of an inch above in the lake 
region and Minnesota. It is slightly above the normal on the 
Pacific coast, and slightly below at stations in Colorado, New 
Mexico and Utah. 

BAROMETRIC RANGES. 

The range of pressure during the present month has varied 
from two-tenths of an inch to one and four-tenths inches. The 
least range being at Campo, California, and the greatest range 
at Eastport, Maine; generally the range increases with the lat- 
itude and from the Mississippi valley eastward to the Atlantic 
coast. In the several districts the barometric ranges have been 
as follows: 

New England: 1.40 inches at Eastport; 1.23 inches at New 
Haven, and 0.97 of an inch on the summit of Mount Wash- 
ington. 

Middle Atlantic States: 1.16 inches at New York; 0.92 of an 
inch at Lynchburg. 

South Atlantic States: 1 inch at Cape Henry; 0.65 of an 
inch at Jacksonville. 

Florida: 0.36 of aninch at Key West, and 0.55 of an inch at 
Cedar Keys. 

East Gulf States: 0.69 of an inch at Montgomery, and 0.54 
of an inch at Port Eads. 

West Gulf States: 0.80 of an inch at Fort Gibson, and 0.62 
of an inch at Brownsville. 

Ohio Valley and Tennessee: 0.94 of an inch at Columbus; 0.67 
of an inch at Knoxville. 

Lower Lake Region: 1.22 inches at Oswego; 1.03 inches at 
Cleveland. 

Upper Lake Region: 1.24 inches at Alpena; 0.85 of an inch 
at Duluth. 

Upper Mississippi Valley: 1.04 inches at La Crosse; 0.84o0f an 
inch at St Paul. 

Missouri Valley: 0.96 of an inch at Omaha; 0.82 of inch at 
Springfield, Mo. 

Extreme Northwest: 0.92 of an inch at Fort Buford; 0.77 of 
an inch at Moorhead. . 

Northern Slope: 1.12 inches at Fort Shaw; 1.01 inches at 
Fort Keogh. 

Middle Slope: 0.95 of an inch at Dodge City; 0.64 of an inch 
at Pike’s Peak. 

Southern Slope: 0.70 of an inch at Concho; 0.62 of an inch at 
Stockton. 

Northern Plateau: 0.89 of an inch at Spokane Falls, and 0.75 
of an inch at Boise City. 

Middle Plateau: 0.69 of an inch at Salt Lake City; 0.50 of 
an inch at Winnemucca. 

Southern Plateau: 0.45 of an inch at Prescott; 0.35 of an inch 
at Florence. 

North Pacific Coast: 1.16 inches at Portland; 0.89 of an inch 
at Olympia. 

Middle Pacific Coast: 0.56 of anich at Red Bluff; 0.45 of an 
inch at Sacramento. 

South Pacifie Coast: 0.46 of aninch at Yuma; 0.20 of an inch 
at Campo. 


AREAS OF HIGH BAROMETER. 

Six areas of high barometer have passed over the region of 
Signal Service stations during the month, four of which ap- 
proached from the central part of British America and passed 
to the southeast over New England to the Atlantic, and two 
extended over the region west of the Mississippi, moving slowly 
to the eastward over the states south of the Ohio river. 

In addition to the areas of high barometer traced to the east- 
ward, an extended period of high pressure occurred in central 
British America and northern United States from the tenth to 
the fourteenth of the month. 

I. The morning telegraphic report of the second indicated a 
rapid increase of pressure at Fort Garry and in the region 
of Lake Superior, immediately to the west of the storm which 
was then central in the upper Saint Lawrence valley. North- 
erly winds and light snows were reported from stations on 
Lake Superior, where the temperature had fallen 23° in the 
last sixteen hours. At the afternoon report of the second this 
area was central north of Lake Superior, apparently moving to 
the eastward. On the morning of the third the barometer had 
risen to 30.53 at Quebec, a rise of four-tenths of an inch in 
twenty-four hours, accompanied by northerly winds and tem- 
perature 15° above zero. The pressure increased at the centre 
of this area, as it moved to the eastward, from 30.20 to 30.50. — 
During the fourth the pressure increased at the stations on the 
Atlantic coast where the wind directions indicated that the 
course of this area became more southerly after leaving the 
coast line. 

II. This appeared first in the region north of the upper Mis- 
souri valley, following storm traced as low areaii. At this 
report there was a rapid gradient in the northwest quadrant of 
the depression, which was central near Marquette, where the 
barometer read 29.71. At Fort Garry the barometer read 30.41, 
with northerly winds and temperature 4° above zero. This 
area passed to the eastward, north of the Signal Service sta- 
tions near the fiftieth parallel of north latitude, until the centre 
reached longitude seventy-two west, when the course changed 
to the southeast over northern New England to the Atlantic. 
As in the preceding area, the pressure increased at the centre 
until it reached the coast; but after passing the coast-line, the 
movement was more to the east, and at the stations on the 
south Atlantic coast the pressure changed but slightly. The 
winds shifted to the northeast on the New England and Middle 
Atlantic coasts, and the barometer was highest in the Saint 
Lawrence valley, and light rains occurred at the coast stations, 
accompanied by winds ranging in velocities from twenty-six 
to forty miles per hour between Capes Cod and Hatteras. 

III. This appeared in British America north of Dakota, at 
midnight of the sixth, when low area iii. was central in Colo- 
rado. During the seventh it moved directly to the east and 
was north of Lake Superior at midnight of that date, the low 
area referred to above remaining almost stationary. 

On the morning of the eighth it extended north of the lake 
region and the upper Saint Lawrence valley, the barometer at 
the centre reaching 30.40. The succeeding reports show the 
gradual disappearance of this area, or a westerly movement, 
attended by the rapid advance of the depression iii. from 
Colorado. The barometer continued high at the northern sta- 
tions, and by morning of the ninth the area of greatest pres-. 
sure extended over Manitoba. The barometer continued high 
in this region, ranging from 30.30 to 30.50, causing northerly 
winds and low temperatures in the northern districts of the 
ne States, with occasional snows in the lake region and 

anada. 

On the twelfth, light snows occurred in New York and New 
England. Stations in these districts were under the influence 
of an extended area of low barometer which passed from the 
Atlantic northward east of the New England coast. During 
the thirteenth and fourteenth the pressure remained above 
30.40 in the region between the Mississippi and the Missouri 
rivers, without a decided change in the pressure at stations 
south and east of this region until the fifteenth. 


APRIL, 1882. 


THE MONTHLY WEATHER REVIEW. 3 


= 


IV., resulted from an easterly movement of the permanent 
area of high pressure which extended over the centre of the 
continent from the eleventh to the fourteenth. On the after- 
noon of the fourteenth the pressure was greatest in Manitoba 
and sixteen hours later it was greatest in central Texas. The 
isobar of 30.20 inclosing the regions of Lake Superior, south- 
westward over Iowa, Missouri, Arkansas, Kansas, and Indian 
Territory. The advance of alow area from the upper Missouri 
valley attended a southeasterly movement of this area. The 
barometer remained highest near Cairo until midnight of the 
sixteenth, the pressure being above the normal from the north- 
ern lakes southward to the Gulf coast. Onthe seventeenth, 
the pressure diminished rapidly west of the Mississippi, as this 
area disappeared off the south Atlantic coast. 

V. The midnight report of the twentieth indicated the ap- 
proach of this area from the region north of Lake Superior, while 
storm viii. was central in western Kansas. The barometer rose 
in the districts north of the Ohio river as the storm above re- 
ferred to, moved to the eastward, causing an increase of the 
barometric gradients in the northeastern quadrants of the de- 
pression. These conditions continued until the night of the 
twenty-second, when the high area was central north of Lake 
Huron and storm viii. was central in the Ohio valley. The ba- 
rometer continued high in the lake regionggluring the twenty- 
third, and it rose at stations to the westward, attended by 
northerly winds and fair weather in the districts north of Vir- 
ginia and Tennessee. These conditions continued until the 
morning of the twenty-sixth, when the high area had advanced 
to the Canadian maritime provinces, the movement to the east 
being apparently increased by the advance of a storm which 
was then in the Mississippi valley. The barometer continued 
near 30.30 in this area, as it moved off the northeast coast, be- 
ing about the same pressure that was observed on the twen- 
tieth, when it appeared in the northwest. 

VI. On the twenty-seventh, the pressure was about 30.30 on 
the coast stations of Oregon and Washington territory, and 
cold northerly winds with light snow were reported at the 
northern Rocky mountain stations. The midnight report of 
the twenty-seventh showed an increase of pressure to the east- 
ward, the barometer ranging about 30.40 in the upper Missouri 
valley. By midnight of the twenty-eighth the barometer was 
rising as far eastward as the lake region, and southward to 
Arkansas, the barometer reaching the maximum, 30.63, at Fort 
Custer at this report. The pressure decreased slowly at the 
centre as this area extended over the central part of the United 
States on the twenty-ninth. A light norther occurred on the 
Texas coast between three and eleven p. m. on the twenty- 
ninth, with but a slight change in temperature. The centre 
passed slowly over the Missouri valley on the thirtieth and 
at the close of the month was near Memphis, the isobar of 
30.20 inclosing the states of the lower Mississippi valley and 
a part of Texas. 

AREAS OF LOW BAROMETER. 

Eleven areas of low barometer have appeared within the 
limits of, or approached the stations of observations during 
the month, which were sufficiently well-defined to render it 
possible to approximately determine the positions of the 
centres at consecutive telegraphic reports. The tracks of the 
centres of these depressions are exhibited as usual on chart i. 
Compared with April of previous years, the barometric dis- 
turbances have been more numerous than in April of 1881, 
and less frequent than in April of 1879-80: | 

The following table shows the number of areas of low bar- 
ometer occurring during the month of April since 1873, as 
traced on chart i. of THE MONTHLY WEATHER REVIEW: 


* Month, Year. No. Month. Year No. 
Agri, 13. 18. 
1875, 10. 1880, M4. 

. 1876, 13. ‘ 1881, 7. 

= 1877, 9. ” 1882, ll. 


It will be seen from the above that the number of low areas 
occarring during the current month is the average number 
occurring for April, as determined from the past ten years of 
observations. 

The following table gives the latitude in which each area 
was first and last observed, and the average hourly velocity: 


Finst Osservep. LAST OBSERVED. Average h’orly 
barometer, miles per 
Lat. N. Long. W. Lat. N Long. W hour. 
No. L 49° 101° 47° 68° 28.6 
IT. 49° 11° 62° 63° 48 
It 36° Gf 107° 42° 6 68° 39 
IV. 20 112° $2? 77° 19.5 
y 42° 67° 50° 64° 19 
vt. 45° 124° 279 84° 25.6 
VIL. 40° 109° 5/ 44° 46° 29.6 
Vill 48° 108° 34° 76° 5/ 17 
1X. 41° 107° 38° 74° 81 
xX. 40° 69° 43° 69° 21 
XL 48° 92° 46° 87° 47 


Generally the storm tracks of the current month, are to the 
south of those of the pregeding month, and the storms which 
developed the greatest energy are traced from the central Rocky 
mountain region, almost directly eastward over the central 
part of the United States. Only one disturbuance was traced 
from the Pacific coast eastward, and this disappeared south- 
ward to the Gulf coast. 

I.—The morning weather chart of the first exhibited an area 
of high pressure off the New England coast, where the barome- 
ter was 30.50. The barometric pressure of 29.80 was central 
over Manitoba, attended by east to south winds and fair 
weather in all districts east of the Rocky mountains. During 
the first, this depression moved rapidly to the eastward, and 
on the morning of the second, it had reached the upper Saint 
Lawrence valley, enclosed by an isobar of 29.70. It passed 
over northern New England on the second, causing snow at 
the northern stations and dangerous northeast to northwest 
winds off the middle Atlantic and New England coasts, and 
high winds extending to the northeast as far as Sidney. Sig- 
nals were displayed at the lake stations at the close of the 
month and were ordered at stations on the Atlantic coast be- 
tween Hatteras and Newport, on the morning of the second. 

The following maximum velocities were reported : 

Hatteras, 36 miles, s. w.; Delaware Breakwater, 36, s. w.; 
Shoreham, 32, s. w.; Boston, 32, n. w.; Portland, 26, n. 

IIl.—This probably developed in the north Pacific and 
passed over the north Pacific coast to Montana where it was 
central on the afternoon of the second, but not clearly defined. 
On the morning of the third it was central in Manitoba, where 
the barometer was 29.64—a fall of 0.54 of an inch in twenty- 
four hours. This storm developed energy during the day as 
its course changed from east to south of east, the centre of dis- 
turbance passing over Lake Superior. After reaching the up- 
per Saint Lawrence valley the course changed to the north- 
east, and the depression disappeared, followed by south to 
west gales at Father Point, and at stations on the New Eng- 
land coast. The pressure diminished at the centre of this 
area as it moved eastward and when last observed the barome- 
ter had fallen to 29.37 at Anticosti on the afternoon of the 
third. Following this storm, the temperature fell below freez- 
ing at stations in the northern portions of the United States, 
east of the Missouri valley. Signals were displayed in ad- 
vance of this storm at stations on the lakes and at the Atlan- 
tic coast stations north of Kittyhawk. 

They were generally justified by the following maximum 
velocities of wind occurring during the display: : 

Duluth, 29 miles, n. w.; Escanaba, 41, n.; Milwaukee, 44, 
8s. w.; Grand Haven, 36, s.; Rochester, 39, w.; Delaware 
Breakwater, 37, n. e.; ape Henry, 40, n. e.; Boston, 32, 
8. w.; Eastport, 28,8. w. 

The wind reached a velocity of fifty miles from the south at 
Father Point, when the centre of the storm was near Rock- 
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liffe, and a velocity of forty-five miles from the north after 
the centre had passed to the east of that station. 

The following reports furnished through the co-operation of 
‘*The New York Herald Weather Service,” probably indicated 
the presence of this storm during its passage eastward over 
the ocean: 

On the fifth, s. s. “ British Crown,” latitude 43° 14’ N., long- 
itude 43° 16/ W., strong gale to moderate breeze, cloudy, heavy 
head-sea, wind north-northwest. On the sixth, latitude 40° 
26/ N., longitude 47° 26 W., moderate breeze to moderate 
gale, clear, winds easterly to northerly. On the sixth, s. s. 
‘ Britannic,” latitude 45° 41’ N., longitude 38° 25’ W., barom- 
eter 29.65, wind s. w., force, seven. 

[11.—This storm developed slowly in the Rocky mountain 
regions south of Utah during the third and fourth, but the 
reports of the second and third indicate that the pressure was 
below the mean in the northern portions of Mexico on those 
dates. At midnight of the fourth the barometer was below 
29.90 from El Paso northward to British America, and it was 
above 30.10 in the Mississippi valley and on the Pacific coast. 
The direction of the wind reported at stations in the mountain 
districts, indicated a general circulation of the wind about the 
centre of low pressure, accompanied by occasional light rains. 
The morning weather map of the fifth exhibited a well-defined 
depression of 29.80 central near Cheyenne, but the afternoon 
of the same date indicated that the disturbance had lost energy 
and extended to the northward, On the morning of the sixth 
this storm was central in northern Iowa, apparently advancing 
towards the area of high barometer which then extended over the 
Saint Lawrence valley and New England. The gradient in- 


Utah, and Nevada, where the barometer ranged from 30.60 to 
30.80. On the morning of the seventh this storm was central 
in Colorado, and it moved slowly eastward during the day, fol- 
lowed by northerly winds and snow in Wyoming and Colorado, 
and was preceded by southerly winds and local rains in the 
Mississippi and Missouri valleys and thence southeastward 
over the Gulf States. The course was to the northeast during 
the eighth, the centre being enclosed by the isobar of 29.60. 
It reached the most northerly point of its course on the morn- 
ing of the ninth—lat. 44°, long. 96° W. This storm followed 
the general course of iii. until it reached the Missouri valley 

and was attended by destructive tornadoes in its southern and 
eastern quadrants. When the centre of disturbance was in east- 
ern Colorado, a tornado ocearred in Rice county, Kansas, pass- 
ing in a northerly course over the town of Chase, destroying 
the greater part of the town. On the same date a tornado oc- 
curred at Fort Riley, Kansas, unroofing stables and causing 
much damage to the officers’ quarters. Tornadoes occurred on 
the same dates in several of the nortwestern states, as this de- 
pression passed that section of the country. The area of high 
barometer which extended over the region north of the lakes 
on the ninth, apparently caused this depression to change its 
course to the southeast, after which the lowest isobar enclosed 
a trough of low pressure extending from the lower Ohio valley 
to the coast. Dangerous northeast winds occurred at the lake 
stations during the night of the ninth, and freezing weather 
with light snows prevailed at stations north of the Ohio river. 
Northeasterly gales and light snow also occurred on the New 
England coast as this storm passed to the southeastward, south 
of Cape Hatteras on the tenth. 


creased rapidly in front of this storm,and when it was central near 
Saint Paul, the barometer was one inch lower than the barometer 
at Montreal at the some report. The course continued northeast- 
erly during the sixth until the centre reached its most north- 
ern latitude, near Lake Superior, when the course changed to 
the east. In passing over Wisconsin during the sixth the 
wind reached its maximum velocity from the south and south- 
west on Lake Michigan. On the afternoon of the seventh the 
course changed to southeasterly, the storm passing over New 
England and disappearing to the east of Nova Scotia. The 
pressure increased slowly at the centre of this depression as it 
approached the Atlantic coast. The signals ordered as warn- 
ings for the preceding storm, were continued at the lake sta- 
tions in advance of this storm. When the disturbance 
passed over Iowa and Wisconsin, several destructive torna- 
does oceurred in its southeast quadrant. In Michigan 
twenty miles east of East Saginaw, a tornado passed 
to the east, tearing down houses, trees, and fences; the track 
being about forty rods in width. Near Hempstead in the 
same state, on the ‘* Holly and Pere Marquette Railway,” 


Signals were displayed at the stations on the upper lakes on 
the morning of the eighth, on the lower lakes at the afternoon 
report of the ninth, and at stations on the Atlantic coast be- 
tween Jacksonville and Cape Cod on the morning of the tenth. 

The following maximum velocities indicate the energy with 
which this storm passed over the lake region and Atlantic 
coast: Hatteras, 56 miles, n.e.; Kittyhawk, 51, n.; Cape May, 
36; New Shoreham, 36, n.e.; Duluth, 38, n.e.; Milwaukee, 
34, n. 

V.—This depression was at no time within the limits of the 
stations of observation but appeared south of Nova Scotia 
moving from the South Atlantic, and was central south of 
Yarmouth on the morning of the eleventh, when heavy snows 
were reported from Eastport, Halifax and Yarmouth. This 
disturbance moved northward over the maritime provinces on 
the eleventh and twelfth, inclining first to the northeast and 
then to the northwest, until the center of disturbance was near 
Father Point; where the barometer fell to 29.21. The gradient 
increased to the southeast from the thirteenth, when the de- 
pression was apparently forced to the northeast by the high 


a tornado passed over Kalamo township, Eaton county, 
Michigan, destroying houses and barns, and killing a large 
amount of stock. This is probably the same tornado, that | 
passed over Highlands the samesnight. Reports from Kala. | 
mazoo, state that a tornado passed over the western part of| 
that county, and then over Barry and Eaton counties, all | 
houses, barns, and fences, being destroyed in its path, which 
was from twenty to forty rods in width. Destructive winds 
and heavy rains also occurred in the vicinity of Keokuk, Iowa. 
The following reports furnished through the co-operation of 
The ‘‘ New York Herald ” Weather Service, probably indicate 
the presence of this storm during its passage over the ocean: 
On the eight s. s. “ British Crown,” in lat. 39° 50’ N., long. 
59° 28’ W., fresh breeze to strong gale, cloudy with rain, wind 
north-northwest to southeast. On the ninth, lat. 39° 12’ N., 
long. 65° 34/ W., strong gale to moderate breeze, northerly 
winds. On the eight, s. s. ‘ Arizona,” lat. 44° 26’ long. 
44° 13’ wind north-northwest, force 7. On the tenth, s. s. 
“Ttaly,” lat. 48° 50’ N., long. 31° 56’ W., w.s.w. gale. 
IV.—This storm developed in the Rocky mountain region 
when the preceding one was in the lake region. During the 
sixth, northerly winds and snow prevailed in Idaho, Montana, 


area which extended over tha northern districts of the United 
States. 

The following reports furnished through the co-operation of 
“The New York Herald” weather service, probably indicates 
the presence of this storm during its passage over the ocean: 

8. S. “Rhynland,”’’ on the seventeenth, lat. 43° 44’ N., long. 
42° 5’ W; barometer, 29.79, wind-force 10, south by west; 
very heavy gale and sea; gale began with wind in southeast, 
blew hardest from south by west, hauled slowly around to 
northwest and died out—sea following the wind; s.s. “Celtic,’’ 
on the eighteenth, in lat. 42° 20’ N., long. 49° 20’ W., strong 
gale, n.n.w. winds. §S. S. “‘Catalonia,’’ on the eighteenth, lat. 
50° N., long. 20° W., strong gale, westerly winds; s. s. “ Wyo- 
ming,’’ on the eighteenth, lat. 50° 16’ N., long. 22° 21’ W., 
moderate to strong gale, frequent rain showers with head sea, 
wind northwest to southwest. 

VI.—This storm passed east from the Pacific ocean on the 
morning of the ninth, as a slight depression, and during the 
ninth and tenth moved to the southeastward over the Rocky 
mountains to western Texas. After reaching southern Texas, 
the course changed to the east, the storm passing over the 
Gulf of Mexico on the twelfth. A severe norther occurred at 
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Galveston and Indianola, the wind reaching a maximum ve- 
locity of forty-four and forty-seven miles, and the temperature 
falling thirty degrees. Heavy local rains occurred in the Gulf 
states as the centre moved to the east, south of the Gulf coast, 
and apparently disappeared near the west coast of Florida. 
The norther continued in the west Gulf states until the fifteenth, 
and floods occurred in the Gulf states. At New Iberia, Louis- 
iana, on the twelfth, high northwest winds occurred, destroying 
houses andcrops. The following report has been received from 
that locality : There was a general destruction by a violent storm 
which came from the northwest on the night of the twelfth. 

ad bd * Houses were torn to pieces, and fences, 
. provisions, forage, furniture and everything previously saved 
from the floods were destroyed. In Iberia parish, Louisiana, 
at least fifteen hundred persons were left homeless and without 
means of support and shelter. 

The situation is appalling. The height of the flood above 
tide-water was nearly seventeen feet. The east side of the 
Teche, from Loranville to Pattersonville, one hundred miles in 
a straight line north and south, is a lake extending from west 
to east to the high ridges of Bayou Lafouche, fifty-miles wide.” 

Another report says: “The wind which on Wednesday, all 
day and night, blew strongly from the southeast along the 
coast of Louisiana, drove the waves from the gulf into Ber- 
wick’s bay and the vast expanse of water covered the country 
for fifty miles east and west, from the ridge of Lafouche to the 
hills west of the Teche and for a hundred miles north and south. 
The water was thus piled up at Morgan City 4.6 inches above 
the flood of 1874, and very considerably above the highest 
flood-level ever attained before by the waters of the Atcha- 
falaya. Houses were wrecked and damaged, and places never 
before inundated in the knowledge of the oldest inhabitant, 
were now covered with water.” 

VII.—This was central in Utah on the sixteenth, passing 
southward to the northern part of New Mexico, and northeast- 
ward over Colorado and Nebraska, with increasing energy, 
- causing heavy rains, or snows in the Missouri valley and high 
southerly winds in Texas, Arkansas, Missouri, and Kansas. 
At four o’clock in the afternoon of the “eighteenth, when the 
depression was central near Yankton, one of the most destruc- 
tive tornadoes occurred at Brownsville, Missouri. An observer 
reports as follows: ‘‘A few moments before four o’clock a 
light wind began blowing, accompanied by light rain. Almost 
immediately the atmosphere became heavy and close. Two 
large blueish colored clouds appeared; one in the south and 
the other in the southwest; these clouds were apparently 
several miles distant,and seemed tobe approaching each other 
with great velocity, when within about two miles of the town 
- the two clouds united and, immediately after, a loud roaring 
noise was heard similar to the distant rumble of a locomotive. 
The noise increased as the storm approached the town. Before 
the clouds united each Moved over an irregular and reeling 
course, but after they united, the cloud assumed the shape of 
a large funnel, the mouth hanging close to the ground. The 
storm-cloud moved forward in a zigzag motion with great 
velocity, and scarcely five minutes elapsed from the time the 
first cloud was seen until the town was destroyed” 

Less destructive tornadoes occurred on the same date in Ili- 
nois and Iowa. After reaching northwestern Lowa, this depres- 
sion inclined slightly to the southeast, and then moved to 
northeast over Michigan, Saint Lawrence valley, and New Eng- 
land, and then disappeared to the eastward of Nova Scotia on 
the twenty-first. 

The following reports furnished through the co-operation of 
‘*The New York Herald Weather Service”, probably indicate 
the presence of this storm over the ocean: 

On the twenty-second, s. s. ‘‘Catalonia’’, lat. 46° 22’ N., 
long. 40° 11’ W., moderate gale, hazy. On same date, s. s. 
‘‘Wyoming”’ lat. 45° 15’ N., long. 41° 46’.W., moderate gale 
and hail squalls. On the twenty-third, lat. 43° 43/ N., long. 
46° 32/ W., fresh gale with headsea; on the twenty-second, 
s. 8. **Nevada”, lat. 41° 36’ N., long., 62° 30’ W., moderate 


gale; on the twenty-fifth s. s. “Britannic”, lat. 40° 08’ N., long. 
37° 84’ W., strong westerly wind and high head sea. 

This storm developed its greatest energy while passing over 
the lake region, the wind reaching a maximum velocity of 44 
miles, s.w., at Sandusky ; 44, n.w., at Grand Haven; 41, w., 
at Rochester; and 42, s.w., at Buffalo. There was a destruc- 
tive tornado at Pennsville, Pa., occurring about four o’clock in 
the afternoon on Wednesday, the nineteenth. 

VIIL.—This depression developed in the upper Missouri val- 
ley on the night of the nineteenth and moved southward to 
western Kansas, where it was central at midnight of the fol- 
lowing day. Itmoved slowly to the eastward during the twenty- 
first and twenty-second causing heavy rains in all districts south 
of the lake region, and dangerous northeast gales at stations 
on the lakes. When central near Cairo, severe local storms oc- 
curred in the Gulf states. This depression passed to the east- 
ward over Kentucky and North Carolina on the twentythird, 
and disappeared to the southeastward off the south Atlantic 
coast, attended by strong northeasterly gales at stations north 
of Charleston. On Saturday, the twenty-second, a violent tor- 
nado occurred in Pender and Brunswick counties, North Caro- 
lina. The storm moved in a northerly direction across the 
Cape Fear river, making a perfect lane through the woods 
and fields, the tract being about two hundred yards in width. 

Tornadoes also occurred in Bibb county, Georgia, and Dal- 
las county, Alabama, on the afternoon of the same date. 

1X.—This storm was first observed in Colorado at midnight 
of the twenty-fourth, and moved directly eastward during the 
twenty-fifth and twenty-sixth, passing over the central part of 
the United States, and leaving the middle Atlantic coast on 
the twenty-seventh. When the course changed to the north- 
east, this storm followed the general direction of the coast 
line, developing considerable energy, and disappearing to the 
eastward of Nova Scotia on the twenty-eighth. On the twen- 
ty-eighth, s. s. ** Britannic,” lat. 41° 55’ N., long. 60° 7’ W.., 
barometer 29.86, wind south, force seven. 

X.—This was a slight depression which appeared off the 
New England coast on the thirtieth, apparently moving to the 
northeast, but the centre was at no time within the limits of 
the Signal Service stations. 

XI.— Advanced from British America on the last day of the 
month and was central over lake Superior at the close of the 
month, as a slight barometric disturbance. 


INTERNATIONAL METEOROLOGY. 

International charts iv. and v. accompany the present num- 
ber of this Chart iv. is published for February, 
1880, and continues the series of that chart begun in January, 
1877. Chart v. is prepared for May, 1880, and continues the 
series of that chart from November, 1877. In the preparation 
of these charts, which are based upon the daily charts accom- 
panying the INTERNATIONAL BULLETIN of the Months of Feb- 
ruary and May, 1880, much valuable information has been ob- 
tained from the ‘‘ Monatliche Uebersicht der Witterung ” for 
February and May, published under the direction of Prof. Dr. 
G. Neumayer, director of the German Marine Observatory, 
and from the ‘‘ Bulletin Mensuel,” published by Mr. Mare De- 
chrevens, of Zi-Ka-Wei, China. Chart iv. exhibits the mean 
pressure, the mean temperature and the prevailing direction 
of the wind over the northern hemisphere for the month of 
February, 1880, as determined from one observation every day 
taken at 7.35 a. m., or 0.43 p. m., Greenwich mean time. 

The most marked area of low barometer extends over the 
north Atlantic ocean between the British Isles and Greenland, 
and is central near Stykkisholm, where the mean pressure for 
oe month was 29.28, and the prevailing wind was southwest, 

oree 5. 

The barometric gradient increases rapidly to the southeast 
and west, and very slowly in a northeasterly direction, indi- 
cating an extension of low area over the Artie regions. 

The second area of mean low barometer is central over 
British India, where, in the southern part of Hindostan, the 
mean pressure for the month was below 29.90. 


| 


| 
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Four areas of barometric maxima appear upon the chart, the | ture and pressure at isolated stations for the month of February, 
most marked of which extends over eastern Siberia, where the | 1880, as compared with the means of three years: 


greatest mean pressure Was (30.68). This area included | Comparative Thermometric and Barometric Means, with corresponding De- 


within its limit the eastern half of Asia. Passing to the) partures, 
westward, a second area enclosed by an isobar of 30.20, is | = 
marked as extending over southern Russia, from the Black to_ | Mean Temperature. | Mean Barometer. 
the Caspian seas. In this region, the pressure diminishes | > 
rapidly toward the Artic ocean, and at the northern stations | Station. | Pi pif Pe 3 
of Europe, ranges from 29.50 to 29.80. | 
The third area of high barometer is central in British | 2 
America near York Factory, where the average pressure for the | et ese 
month is 30.22 The area of high barometer usually extend | Yorke Factory eecvneevvenesenenssnenn -19.2 |-28.8 |—9.6 | 29.98 | 90.22 | +0.24 
ing over the Atlantic has moved to the westward, and in- | Godthaab.... “| 16.3 | 7.0 |—93 | 29.52 | 29.42 | —0.10 
; Stykkisholm. | 32.6 28.9 |— 3.7 | 20.51 | 29.28 | —0.23 
cludes within its limits the eastern Gulf states, the isobar of 25:0 | 36:5 | | | 2943 | 
30.20 being closed and extending from the 68th to the 88th Thorshavn | 32.0 | 41.0 20 | 20.00 | 29.96 | —0.24 
meridian, The higharea of the Pacific extends over the north | Ekaterinburg ao | |< | soos | | 
Pacific coast, where the pressure ranges from 30.15 to 30.27 | Bamaul 
and inereases with the latitude. Nikolaievsk on the Amoor | FB 
. i- | $7.7 | 30.2 1.5 | 30.33 | 30.30 | —0.03 
Compared with the preceding month the area of low | | | | 
barometer in the Artic region, central west of Iceland has | Beirut... fae | 1-8 | $9.9 |— 19 | 30.07 | 90.02 | —0.05 
being now near, mut northeast of Teelant » where | Funchal 63.8 | 64.9 |+1.1 | 30.28 | 3012 | —0.16 
is .3 of an inch below the mean of the previous mont . € | Ponta Delgado. 61.0 | 50.2 |—18 | 30.23 | 3011 | —0.12 
pressure has also diminished in the western part of this low | Bridgetown . |) eel ee 
area, the mean at Godthaab being 29.42 or .17 of an inch | Metvoume..... o1 | S42 ite | 30.01 | 30.03 02 
below the mean of January. | Astrakhan 29.4 17.6 | | 3025 
In the eastern part of Asia, the region of greatest pressure, | Athens.......... 55.9 3 |— 27 | 30.02 | 30.10 08 
45.2 39.0 |—6.2 | 30.07 30.20 13 
the barometer has averaged .1 of an inch below the mean for | Lagnouat -.- 68.3 | 59.4 |4+11 | 3019 | 30.16 | —0.03 
the previous month. ps de France 76.9 74.5 |—24 | 29.92 | 30.06 | +0.14 
In North America the pressure has increased .2 of an inch Sandwick Manse .......... Bh mo. | 40.0 | 42.5 2.5 | 29.69 | 29.49 | —0.20 
near the center of the continent. The area of 30.20, which ex- | | 
tended over the southern portion of the middle states, has | Gibralter snes 
moved to the southward over the eastern Gulf states, and the | Cape Town “| 78.8 78.2 ye. 0.8 30.02 29.98 2.08 
is ar af ‘ rar ‘ ‘ree Town — 0. | 86 -03 
isobar of 30.10 has mov ed westward to Texas and southward | 85.2 | 85.9 |— 23 | 9017 | | 
from New England to Pennsylvania. The pressure has changed | Cagiiari............ | 6.3 | 87.0 |+0.7 | 30.00 | 30.01 | +0.01 


slightly in the lake region. In the region between the upper) — — - 
Mississippi and Missouri rivers, the barometer is .1 of aninch| The temperature continued above the normal in the eastern 


below the mean, while at the Rocky mountain stations it re-| part of North America. The reports show that this was 
mains near the normal. the warmest February that has occurred in many years, espe- 

The most marked change in the distribution of pressure oc- | cially in the United States east of the 100th meridian. At 
curred on the Pacific coast. The high area which was appar- | the Rocky mountain stations the temperature remained about 
ently to the west of the coast line during January, having Stationary, and on the Pacifie coast it ranged from 2° to 6° 
moved to the northeast over Oregon, replacing the low area of | below the normal. It averaged more than 6° above the mean 
29.90 by a general inerease of pressure along the coast as far | Of February from Virginia northward to the Saint Lawrence 
south as San Diego. valley, and from New York westward to Michigan. 

Compared with the corresponding months of previous years,| The following are some of the extreme monthly mean tem- 
the pressure was above the normal on the Atlantic, Pacific and | peratures reported at isolated stations: Lowest—York Fac- 
Gulf coasts, and slightly below in the central part of the United | tory, —-28°.8; Nikolaievsk on the Amoor, —11°.7; Yeniseisk, 
States. Inthe central part of British America the pressure has |+1°; Barnaul, 5°.9; Godthaab, 7°.0. Highest—Freetown, 
averaged .24 of an inch above the mean. '86°.4; Mauritius, 82°; Cape Town, 78°.2; Bridgetown, 77°.5; 

The following table exhibits the mean pressure and the mean | Paramaribo, 77°.8. ; 
temperature for the month of February, 1880, in the several; The prevailing direction of the wind over North America 
countries of Europe and Asia, compared with the means as Was northeasterly on the east coast of the Gulf of Mexico 
determined from observations taken during February in the and in southern California; southerly in the Mississippi and 


years 1877, 1878, and 1879: Ohio valleys, the lake region, north Pacific coast and over the 
——~ ——_____—_--—— | plateau regions ; northwesterly at stations on the eastern slope 
Singeimeten. Temperature. of ‘the Rocky mountains and in the Missouri valley; westerly 
irda tS Pe — in Canada and the maritime provinces; variable in the cen- 
Mean, February, | Mea, | stoan, February, | pean, tral part of Mexico. Over the Atlantic, south of latitude 
1877, 1878 and 1879. 1880. > | 1877, is78 and 1879. |" “isso. ' | 30°, northeasterly; north of latitude 30° and east of longi- 
--—-- —|— tude 30°, southwesterly, and west of longitude 30°, northwest- 
British 29.83 29.65 41.9 | In Enrope, north of the 45th parallel of latitude, the pre- 
38.8 vailing winds were from south to west; south of that parallel, 
Germany ... 29.89 29.95 37.6 36.) | at stations on the Mediterranean, they were from northeast to 
Borthwest. Westerly winds prevailed in Algiers and in Hin- 
Norway .... wl 29.63 29.57 90.5 36.5 dostan, and northerly winds are reported generally from 
29.89 30.10 27.7 | China and Japan. 
| The following notes and extracts, descriptive of the meteor- 
dl 20.04 30.10 62.4 w.3 | Ological conditions over Europe and the north Atlantic for 
February, 1880, are taken from the “ Monatliche Uebersicht 


The accompanying table shows the deviations in tempera- der Witterung”: In a meteorological sense, February was 


| 

| 
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more eventful than the two preceding months; for the better | weather, moderately high barometer and easterly winds pre- 
description of the weather conditions the month is divided vailed. 
into three periods, viz.: from the first to the eighth, eighth to| The following vessel reports indicate the occurrence of 
nineteenth, nineteenth to twenty-eighth. | storms on the middle Atlantic, on the dates named: 
The first period may be considered as a continuation of the Ist, in 47° N. 37° W.., s.w., force 8. 
last decade of January. In the southeastern part of central, 5th, in 48° N. 30° W., s.w., force 10. 
Europe, from eastern Germany to the Black sea, an area of 6th, in 47° N. 35° W., w.n.w., force 10. 
high barometer (30.32 to 30.71) prevailed, while to the north | 7th, in 41° N. 38° W., n.w., foree 10. 
of this region four barometric depressions occurred, movingin| 8th, in 43° N. 34° W., w. force 9. 
a direction west to east. The atmospheric disturbancesincen-| 10th, in 48° N. 33° W., w.n.w., foree 10, thunder, rain, and 
tral Europe were very slight, there was almost a total absence hail squalls. 
of precipitation, and heavy frosts continued uninterruptedly.| Same date in 46° N. 45° W., w., foree 11-12, hail and snow. 
In Bavaria and Wurtemburg the frost reached its greatest in-| 16th, in 46° N. 46° W., hurricane-like s.e. storm, and torrent 
tensity, minimum temperatures of +-5° to —0°.4 (Fahr.) being of rain, barometer 28.62. 
reported from these sections. | 16th to 18th, in 43° N. 40° W., S.S.W., 10 by W. 11 to N. 
The following notes are of interest: “ Carlsruhe, February | 10, hurricane squalls with rain, hail and lightning. 
8.—The duration of cold of the present winter surpasses that 23rd, in 44° N. 45° W., s.s.e., force 8. 
of 1829-30.” A dispatch from Rorschach, dated February) The following vessel reports indicate the occurrence of 
7th, stated that Lake Constance froze over the night before; storms over the ocean east of the thirtieth meridian, or west of 
temperature +14° (Fahr.). In the year 1830, on the 2d of| the European coast, during’ the month: 
February, the lake froze over and navigation was interrupted. 6th, in 46° N., 28° W., n.w., foree 8, squally. 
In Italy the winter was very severe: in Venice water froze in, 8th, in 50° N., 12° W., 8. to me., force 8. 
cisterns, causing a scarcity of drinking-water; in Naples frost 9th, in 49° N., 8° W., w., force 11, squally, barometer 28.54. 
and snow prevailed. About the end of the period under con-| 10th, in 43° N., 26° W., n.w., force 10. 
sideration, two depressions appeared in northwestern Europe! 13th, in 47° N., 28° W., w.n.w., force 12, hurricane, hail and 
and extended far southward. During the second period the rain, lightning all around, high sea. 
region of barometric depressions was transferred from the| 16th, 48° N., 6° W., w.s.w., force 11, hard squalls, heavy 
north to the west of Europe. The area of high pressure con-| rain, barometer. 28.78. 
tinued until the tenth northwest of the Black sea. It then) Chart v. exhibits the tracks of barometric depressions which 
moved slowly to the north, and about the eighteenth was cen-| have been traced from the daily international charts for the 
tral as an area of unusually high pressure (30.71 to 30.91) in| month of May, 1880, supplemented by vessel reports from the 
northeastern Russia. ‘north Atlantic and north Pacific. The data received is charted 
Several slight depressions occurred in southern Europe, | for each day of the month on the charts accompanying The 
causing changes in wind, and accompanied by rain, and in| Jnternational Bulletin for each day, and from these charts and 
some cases snow. The severe frosts which occurred in south-| additional reports, the movements of the centers of barometric 


ern and western Europe during the two previous months were 
followed by warmer weather, and the region of greatest cold 


was transferred to central and northern Russsia during the | 


second period of February. 

In the greater part of Germany, from the sixteenth to oF 
nineteenth, the temperature rose with southeasterly winds, 
while at Memel with east and sontheast winds, quite the con- 
trary took place. At Memel, during the eighteenth and nine- 
teenth, the minimum temperature occurred, while in western 
Germany, the maximum was reached on the nineteenth. 

During the third period (twentieth to end of month) several 
depressions of great energy passed over northwestern Europe 
moving eastward. On the twenty-fourth the area of high ba- 
rometer extended from the British Isles to central Russia, so 
that in the whole of middle and southern Europe, as far south 
as the Mediterranean, fresh easterly and northerly winds pre- 
vailed, by which the temperature of this region was considera- 
bly lowered. This area of high barometer was subsesquently 
driven first to the south, then to the southwest of the continent, 
where it remained until the end of the month. Over the north 
Atlantic, west of the 50th meridian, during the first decade of 
the month the barometer was high and fair weather with 
northwesterly winds prevailed with few interruptions of falling 
barometer and southwesterly winds, heavy rains occurring 
when the direction of the wind changed. 

3d, in 42° N., 65° W., s.w. wind, force 10, torrents of rain, 
followed by clear weather. 

9th, in 39° N., 66° W., n.n.w. wind, force 10. 

10th, in 43° N., 53° W., w.s.w. to n.w. wind, force 8-10. 

From the tenth to the twentieth in this part of the Atlantic 
the winds were variable, chiefly from s.w. to n.w., and the ba- 
rometer ranged from 29.50 to 30.32. 

11th, in 41° N., 61° W., n.w., force 10. 

13th, in 40° N., 56° W., s.w., force 10. 

14th, in 41° N., 51° W., w.s.w., force 9. 

16th, in 41° N., 59° W., n.w., force 8, rain and hail squalls. 

From the twentieth to the end of the month calm and fair 


minima are traced. 

Twenty-five of the principal storm-areas occurring in the 
‘northern hemisphere have thus been traced on the daily charts 

Concerning the general distribution of these barometric dis- 
turbances, the following is given. 

Nine passed over parts of the United States and Canada. 
|Three of these were first observed on the Pacific coast west of 
Oregon. One approached the stations of observation from the 
Gulf of Mexico, south of 25th parallel. 

The general movement of the storms occurring in North 
America was to the northeast. Four of these depressions have 
been traced over the Atiantic, but in only two cases were suf- 
ficient vessel-reports received to warrant the tracing of a con- - 
tinuous storm from North America across the Atlantic. 

Two regions of barometric disturbance are exhibited over 
Europe, one extending from east to west from the North sea to 
northern Russia; the other extending along the north coast of 
the Mediterranean. 

The region of barometric disturbance in eastern Asia extends 
from the coast of China northeastward to the island of Yesso, 
the mean track of the low-areas passing to the west of Japan 
and south of Corea. 

The following brief description is given of the storms first 
appearing within the limits of the Signal Service stations. 

I. On the second and third of the month, the barometer was 
high on the Atlantic coast and a depression was central on the 
eastern slope of the Rocky mountains, The circulation of the 
winds in the southern sections of the United States and the 
gradual fall of the barometer along the coast of the Gulf of 
Mexico indicated the advance of a disturbance from the south 
‘or southwest. On the third, this area apparently moved in an 
éasterly direction over the Gulf of Mexico, passing over Florida, 
| between Punta Rassa and Cedar Keys during the night. On the 
| fourth, the course changed to the northeast and the centre of dis- 

turbance passed to the east of, and parallel to, the south Atlantic 
coast. The morning report of the fifth, showed the centre to 
be near Cape Hatteras, moving to the northeast, and later re- 
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sixth as a storm of great energy. The following maximum 
velocities of wind at stations near the centre of disturbance in- 
dicate the severity of this storm: Charleston, n.e., 25 miles; 
Macon, North Carolina, s.e., 32 miles; Cape Lookout, s.e., 40 
miles; Hatteras, s.e., 47 miles; Kittyhawk, n.e., 38 miles ; 
Chincoteague, n.e., 39 miles; Eastport, n., 27 miles. The fol- 
lowing marine reports were of service in determining the track. 
Brig “Sisters” at New York, May 9th, reports heavy s.e. gale 
on May 4th, lasting ten hours. Ship ‘‘Niagara’’, May 5th, off 
Hatteras, stove bulwarks, ete., during n.e. gale. Barque 
‘-Windermere” at New York, May 7th, from Colombo, January 
3ist, reports, on May 5th,, had revolving hurricane, lasting 
seven hours. Brig “Edith Hall” at New York, May 10th, 
from Bahia, reports, May 5th, terrific s.e. gale and tremen- 
dous sea. . Bark “Elinor’’ in 37° N., 70° W., May 6th, hurri- 
cane from n.e, to s.w., lasting twenty-four hours, during which 
the vessel lost her top-mast. 

A slight depression developed in British America on the 
fourth and passed southeastward over the Saint Lawrence val- 
ley on the fifth, apparently uniting with this storm, when the 
centre of disturbance was near Yarmouth on the morning of 
the sixth. The chart of the seventh showed a fall of .55 of an 
inch in the barometer at Saint John’s, and the following re- 
port, from the same station, showed a rise of .16 of an inch, 
with west wind. The following reports from vessels in the 
north Atlantic are interesting, in connection with the 


study of this storm: May 5th, lat. 42° 10’ N., long. 56°) 


35/ W., 8. 8. “Crown” s.w. gale with heavy sea for twelve 
hours. May 7th, lat. 41° 34’ N., long. 58° 48’ W., s. 8. 
“Baltic,” ssw., foree 8 to 9, violent gale, high south- 
westerly sea. In 41° N., 66° W., sw., w. and nw., strong 
gale, high sea. May 8th, s. s. “Nederland,” passed 
through this storm in lat. 43° N., long. 42° W., barometer 
29.86, sw., foree 4, high south-southwest sea; on the ninth, 
the same vessel reports in 41° N., 47° W., barometer 30.19, 
temperature 46°, a fall of 16°, wind nnw, showing the advance 
of an area of high pressure tothe westward of this storm. The 
indications are that this storm passed to the eastward over the 
Atlantic, but the reports are not sufficient to warrant the 
charting of its continuous course. It disappeared to the east 
of Nova Scotia on the eighth, followed by a rapid increase of 
pressure at stations on the Atlantic coast. 

I1!.—This storm approached the Pacific coast from the west 
on the fourth, where a sudden fall in the barometer was re- 
ported from stations in Washington territory and Oregon. 
The pressure at Roseburg and Portland, being .42 of an inch 
below the mean pressure for the month. On the fifth, the area 


morning of the tenth the centre was near Moose Factory, 
where the pressure was 29.58, wind s.w. Gales occurred on 
the ninth, the storm-centre becoming unusually well-defined, 
enclosed by an isobar of 29.40 as it passed over this region. 
After reaching the 56th parallel of latitude, the course changed 
to the east and then to the southeast, the centre passing over 
the Gulf of Saint Lawrence on the morning of the twelfth, at- 
tended by violent gales in the Canadian maritime provinces. 
On the thirteenth it was central in lat. 49° N., long. 59° W., 
where the barometer fell to 29.58, with high n. to n.e. winds; 
higk north winds were also reported on the same date on the 
Atlantic coast between Halifax and Hatteras; northwest gales 
were also reported on the 14th in 41° N., 68° W. In 37° 30/ 
N., 56° 00’ W. hurricane, very heavy sea; lost topmasts. In 
36° N., 68° W., May 15th, ship “ Wattikka,” severe gale from 
s.e. In 36° N., 64° W., schooner ‘‘ Eider,”? May 15th, severe 
gale. On the same date, in 30° N., 60° 30’ W., schooner 
“ Lewis” 29.85, s.s.w., high; heavy sea and threatening. On 
the sixteeenth. in 50° N., 40° W., “Altmore,” s.s.w. gale for 
twenty-four hours; decks swept. In 56° 23/ N., 28° 55’ W., 
s.w. hurricane; tremendous sea. In 40° N., 44° W., “ Cas- 
telar,” s.s.w. hurricane for six hours; in 42° 20/ N., 48° 00” W., 
“Kroenen”, severe gale, s.s.w. On the 17th, in 44° N., 45° W., 
s. s. ‘* Celtic,” w., strong gale; in 42° N., 48° W., s. s. 
‘‘ Vaderland,” w.s.w., moderate gale, cloudy, high sea. The 
above reports, considered in connection with the regular simul- 
taneous reports, enable us to trace this depression over the 
north Atlantic ocean to Iceland, and thence eastward to the 
northern coast of Norway. 

IV.—The barometer fell rapidly at stations on the Pacific 
coast on the tenth as this depression approached from the 
west, accompanied by heavy rains as far south as San Fran- 
cisco, and light rains to San Diego. On the eleventh, when 
the centre of disturbance was near the coast line, the pressure 
was .53 of an inch below the mean at Portland. This storm, 
although severe when first observed, passed rapidly over the 
Rocky mountains on the thirteenth and fourteenth, losing 
wuch of its energy and finally disappearing before reaching 
the Mississippi valley. 

V.—tThis storm developed in the upper Missouri valley on 
the sixteenth and passed slowly over Dakota on the seven- 
teenth, the barometer falling to 29.40 at Breckenridge. On 


the 18th it moved eastward over Lake Superior and continued 
its easterly course during the nineteenth and twentieth, losing 
much of its energy and finally disappearing northeast of 
Quebec. 

VI.—This developed in Texas on the twentieth, and moved 


moved rapidly to the eastward, crossing the Rocky mountains slowly over Indian Territory and the lower Ohio valley, caus- 
a little to the north of the boundary line, the pressure rang-| ing rains in the southern states. On the 21st this storm was 


ing from .63 to .65 of an inch below the mean at Forts Ste- | 


central near Cairo, from which point it moved to the north, 


venson and Buford. On the sixth the course changed to the developing energy as the centre of disturbance passed over 
southeast, and the centre of the depression passed over Iowa, | Lake Huron. On the morning of the twenty-third the dis- 


with loss of energy and increasing pressure at the centre. On 
the sixth, the barometer was 29.41 at Omaha and on the fol- 
lowing morning the centre was near Des Moines, after which its 
course changed to the northeast, the storm passing over Wis- 
consin, Lake Superior, and thence towards the southern portion 
of Hudson’s Bay. South to southeast gales occurred on Lakes 
Michigan, Erie and Huron, as the depression passed to the 
northeast, maximum velocities of wind ranged from thirty to 
thirty-six miles per hour. Several disasters occurred on the 
north Pacific coast when this disturbance was central near 
Portland. This disturbance appeared to the northeast ot the 
coast of Labrador on the 8th, and was followed by a second 
depression, which extended from British America southward 
to Texas, this last separating two areas of high barometer, one 
central in the Saint Lawrence valley and the other over the 
Pacific coast, west of California. 

I11.—-This developed in the Rocky mountain regions on the 


eighth and passed over Minnesota and Lake Superior on the 


turbance had reached the southern part of Hudson’s Bay, the 
barometer at Moose Factory reading 29.68, a fall of .42 of an 
inch in twenty-four hours. 

VII.—This was first observed on the Pacific coast on the 
twenty-third, central west of Victoria. The barometer fell 
rapidly at stations on the north Pacific coast on that date, as 
the centre passed rapidly over the coast range and thence 
eastward to Manitoba, where it was central on the twenty- 
fourth, the barometer being .62 of an inch below the mean for 
the month. This depression probably united with VIII, which 
developed on the eastern slope of the Rocky mountains. 

VIII.—This storm was central in Nebraska on the twenty- 
fourth, where the pressure was .34 of an inch below the nor- 
mal. On the twenty-sixth, the centre of disturbance had 
passed eastward over Lake Superior and beyond the stations 
of observation. Heavy rains occurred in the northern 


quadrants of this storm, but the most noticeable feature was 
the high temperature attending the south winds in the 


| 

ports received from vessels enable us to trace the centre to the | ninth, attended by heavy rains as far south as the Ohio valley. 
southern point of Nova Scotia, where it was central on the|The course changed to the north near Duluth, and on the 

\: 

| 
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Mississippi and Ohio valleys. This warm wave gradually 
extended over states east of the Mississippi, causing unusually 
warm weather for May; rains were light in the southern 
quadrants of the storm, until the wind shifted to the west and 
northwest. 

IX.—On the 29th, the barometer fell in Texas and the 
aljoining states, accompanied by light rains northward to 
Missouri. On the 30th, the storm, thus developed, increased 
in energy as it advanced to the northeast over Lakes Michigan 
and Huron. The pressure was .5 of an inch below the mean 
at stations near the centre of disturbance, and the rain area 
included that portion of the United States east of the Missis- 
sippi. The following maximum wind velocities occurred on 
the northern lakes: Michigan, 28 miles, n.w.; Ontario, 26 
miles, w. Onthe 31st, this storm moved beyond the limits of the 
stations of observation. Dangerous, s.e. to s.w., winds oc- 
curred on the Atlantic coast, maximum velocities being thirty- 
six miles s.e. at Chincoteague, Delaware Breakwater, thirty- 
four miles s. and Wood’s Holl, forty miles s.w. 

Of the storms occurring on the European coasts the follow- 
ing brief description is given: ~~ 

X.—On the morning of the fifth the pressure was high over 
the British Isles, accompanied by high northerly winds, and a 
second area of high pressure extended over southeastern Rus- 
sia. This depression apparently passed to the southward from 
the Arctic ocean during the night of the fifth and was central 
on the morning of the sixth near Hernosand, where the ba- 
rometer had fallen .36 of an inch in the past twenty-four hours, 
the isobar 29.60 enclosing the stations in the northern and 
central portions of Sweden and Norway, where the winds were 
light and variable. The pressure increased rapidly in a south- 
westerly direction and violent northerly gales occurred at sta- 
tions on the northeast coast of Scotland, in the North sea and 
in the English channel on the sixth. The morning report of 
the seventh placed the centre of disturbance near Saint Peters- 
burg with northerly winds prevailing over western Europe, 
the force of wind being.increased by a second depression which 
was moving to the east over Italy. 

During the eighth and ninth this storm moved to the north- 
east and passed beyond the stations of observation. The area 
of high barometer which was then south of it, apparently fol- 
lowing its general course with increasing pressure. 

XI. apparently developed off the coast of Portugal on the 
fourth, and moved slowly over the Mediterranean on the fifth 
sixth, seventh and eighth, inclining to the southward during 
the seventh, after which the course changed slightly to the 
north of east, passing over the northern portion of Italy and 
theneg eastward to the region of the Black sea, enclosed by an 
isobar of 29.60. It was last observed as central near Lemberg, 
and disappeared over western Asia, probably uniting with an 
extensive area of low barometer then central in India. 

XII. was central southwest of Ireland on the eighth, and 
moved to the southeastward over the bay of Biscay and south- 
ern France, from the ninth to the twelfth; ship “ Hypolyta”’ 
reported on the eighth in 49° N., 15° W., 8 p. m., strong n.e. 
gale, foree 11, high cross sea; midnight, eighth and ninth, 
gale moderating. This depression continued its easterly course 
over Europe until the morning of the fourteenth, when its 
course changed to the northeast, and during the sixteenth, 
seventeenth and eighteenth, it passed over central Russia and 
finally disappeared near longitude 50° E. 

XIII. Vessel reports from mid-ocean on the twelfth and thir- 
teenth, indicate the presence of this storm in that locality. 
U. 8. Ship “‘ Saratoga” near the Azores, recorded the follow- 
ing low pressures : 

12th, in 39° N., 24° W., 29.43, heavy rain, squally. 

13th, in 39° N., 20° W., 29.49, w.s.w., force 7. 

On the fourteenth, easterly winds on the northern margin of 
this storm increased in force. §8.S. “ Indiana,” in 51° N., 15° 
W.., reports s.s.e., force 8, barometer 29.89. On the sixteenth 
the barometer at Madeira read 29.61. On the seventeenth, 
bark “ Lizzie Wright,” in 46° N., 14° W., reports s. gale, last- 


ing twenty hours. From the seventeenth to the twentieth this 
area increased in energy as it passed to the eastward over the 
north coasts of the Mediterranean, disappearing near the Black 
sea on the twentieth. 

XIV.—This storm probably developed in the Atlantic west 
of Algeria, and passed northeastward as a slight depression, 
reaching northern Italy on the eighteenth, where the pressure 
was 29.69 on the mornihg of that date; strong northwesterly 
winds prevailed in the western part of the Mediterranean on 
the eighteenth, and brisk to high southwest winds were re- 
ported on the same date at stations on the south coasts of the 
Mediterranean. An areaof high barometer extended over the 
British isles and thence eastward to Russia, with northerly 
winds prevailing in Europe from the coast of France eastward 
to the low area, which was then central in western Siberia. 
This area passed to the eastward over Turkey on the nine- 
teenth, and was central in southern Russia on the twentieth, 
as a slight disturbance, and on the morning of the twenty-first 
it had moved to the region of the Caspian sea inclosed by an 
isobar of 29.60. The chart of the following day indicated that 
asmall but well-defined depression was central northeast of 
the Caspian sea, and reports from that region indicate that 
this was a continuation of xiv. 

XV. and XVI. were low-areas which apparently developed 
in the North sea on the twentieth and twenty-second, respect- 
ively, and each passed to the northeast over the Baltic region 
and disappeared on the day following. 

During the transit of this minor depression, an extensive 
area of low barometer existed in the Arctic region, north of 
Europe; the pressure being below 29.40 at northern stations 
on the twenty-second, below 29.30 on the twenty-third, and 
below 29.00 on the twenty-fourth, accompanied by violent s.w. 
gales. 

XVIL—This storm was probably central as a severe storm 
south of Iceland on the twenty-third s. s. ‘‘ Britannic” in 51° 
N., 23° W., reported barometer 29.87, wind w., force 7, rain and 
heavy west northwest swell. Other vessel-reports from this 
locality indicate the presence of a severe storm to the north- 
east of or near the coast of [reland. 

On the twenty-fourth, this storm had reached the coast of 
Norway, enclosed by an isobar of 29.00. The following reports 
from stations within the influence of this storm, show the 
gradient in southern portions of the depression: Brono, 25.94; 
Christiana, 29.13; Copenhagen, 29.60; Hamburg, 29.81. After 
reaching the continent the course changed to the south of east 
and so continued during its transit over Europe on the twenty- 
fifth, 26th and 27th, with rising barometer at the centre of the 
depression. It was last observed in eastern Russia as an ex- 
tended area of 29.80. 

XVIIL., this depression was apparently a secondary disturb: 
ance, attending a decided depression which extended over the 
Arctic regions north of the British Isles, on the twenty-seventh 
and 28th. The general direction and force of wind on the 
north.coast of Europe indicated the presence of a depression 
of great energy in the higher latitude, and the chart of the 
28th exhibits a low-area to the northeast of Europe, and a 
well-defined area of high pressure advancing from the At- 
lantic, thus increasing the gradient and causing high n.w. 
winds at stations in western and northern Europe. This de- 
pression moved to the northeast over northern Russia on the 
29th and was followed by the high-area from the Atlantic, 
which may be traced on the daily charts, from the Azores on 
tne twenty-sixth to northern Europe, where it appeared im- 
mediately to the west of this depression. 

The following general description of the barometric depres- 
sions traced along the coasts of China and Japan during the 
month of May, 1880, is taken from the ‘ Bulletin Mensuel,’’ 
published by Mr. Mare Dechrevens, of the Zi-Ka-Wei Obser- 
vatory : 

The storm-tracks are so traced as to indicate the approxi- 
mate location of the centre of each disturbance at the hour 
corresponding to 7.35 a. m., Washington mean time. 
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XIX. This depression advanced from the interior of China 
on the fifth, passing a little to the south of Shanghai and after 
leaving the coast, curved to the northeast, following the south 
coast of Japan, and disappeared to the northeast of the island 
of Nipon, about latitude 40°. 

This storm was central over Wuhu, China, at ten a. m. of the 
fifth, and on the evening of the sev enth was north of Nipon, 
having advanced with an average velocity of thirty-eight miles 
per hour, This storm was immediately follow ed by a second 
depression which moved to the eastward over the ocean, and 
was felt as far south as Hong-Kong. Light rains are reported 
in China, and abundant rains in Japan near the centre of dis- 
turbance. The barometer fell .5 of an inch at Tomangasima 
light house (lat. 34° 18/ N., long. 135° 0’ E.) where the wind 
blew violently from the west.- At Tokio, the rainfall during 
the sixth and seventh was 3.26 inches. 

XX. This depression crossed the Gulf of Pe Chi-Li on the 
the eighth, moving from west to east, it passed over Corea on 
the ninth, and over Japan on the tenth and eleventh. Lowest 
barometer was observed at Tien- sin, at noon of the eighth, and 
at Tokio at eight p. m. of the tenth. Heavy rains occurred 
near the coast on the ninth. The storm was severe near the 
centre of depression, but the disturbance did not extend to the 
southern stations. 

XXL—This storm moved to the eastward over China from 
the w.s.w. to e.n.e., passing over Hankow (wind s. to n.e.) at 
noon of the eleventh. It passed over Wuhua about five p. m. 
of the eleventh, winds s.e. to w. and n.w. At Zi-Ka-Wei 
(wind s.s.e. to w.n.w. and n.) from five p. m. to midnight, ba- 
rometer low and stationary. At one a. m., on the twelvth the 
storm increased in force and continued with great violence un- 
til five a. m., barometer rising rapidly, the wind remained s.s.e. 
until midnight, when it veered to the s.s.w. and then to the 
n.e. during the day. At nine p. m. the winds to the north of 
China and Japan indicated clearly the presence of a cyclonic 
disturbance in the straits of Corea, which soon disappeared. 
The lowest barometer was observed at Tokio at five p. m. on 
the thirteenth, when the centre of disturbance was over the 
sea of Japan. 

XXI1.—The storm approached from the southwest of China, 
passing over Hankow, Wei-hu, Nankin and tothe north of Zi- 
Ka-Wei. The depression was slight and of irregular form, 
although violent northerly winds were reported from Hankow 
on the twentieth, light rain occurred at Zi-Ka-Wei on the 
evening of the twentieth. 

The depression reached Japan on the evening of the twen- 
tieth. On the twenty-first, about noon, it passed to northwest 
of the light-house of Tsurisima, and on the twerty-third to the 
northwest of the light-house of Kinkasan. The lowest barome- 
ter at Tokio, 29.71, occurred at 3.30 p. m., on the 22d, with a 
moderate wind from the 8.s.e. Light rains ‘only oceurrred dur- 
ing the passage of this depression. 

XXIIL. this depression followed xxii, advancing from chan- 
nel of Formosa, where it was central on the twentieth, and 
passing to the northward, it reached the straits of Corea on 
the twenty-third, and was over the sea of Japan on the twen- 
ty-fourth. At Tokao, on the west coast of Formosa, 5.7 
inches of rain fell on the twentieth. This storm was central 
over the island of Yesso on the twenty-fifth. 

XXIV.—Violent whirlwinds were reported from the north- 
ern provinces of China on the twenty-fifth and twenty-sixth, 
while this depression was central near Pekin, toward the 
southwest. The Pekin Gazette gives an interesting detail in 
its issue of the ninth of July, relative to the hail-storms of the 
twenty-sixth of May, which were very destructive in the dis- 
tricts of Honau-fau (lat. 34° 30’ N., long 112° 30’ E.). The 
reports show that the hail commenced at 4 p. m., and was of 
only short duration; the crops in several of the cereal dis- 
tricts were cut to pieces and destroyed. 

XXV.—This was the most severe storm occurring during 
the month in the central parts of China. In addition to the 
regular reports’ from meteorological stations on the coasts of 


China and Japan, a number of marine reports have been 
received from vessels which encountered this storm after it 
left the coast. It first appeared as central southwest of Han- 
kow on May twenty-ninth, passing to the south of that city 
about four p. m. (winds se.—n.) it moved along between Han- 
kow and Wu-hu, passing the latter station at four a.m. on the 
morning of the thirtieth. At Zi-Ka-Wei the lowest barom- 
eter was 29.47 at 2.10 p. m., the wind veering suddenly from 
s.8.e. to w., reaching a maximum velocity of 29 miles at noon 
of the thirty -first. The central area was almost circular in 
form and inclosed by the isobars of 29.37, 29.53, 29.69 and 

29.84 on the evening of the thirtieth, and by the isobars of 
29.45, 29.61, 29.69 on the evening of” the thirty -first. The 
United States man-of-war “ Monoeacy,” in lat. 34° 4’ N. 
long. 122° 45/ E., furnishes the following report: “ The wind 
suddenly increased in foree from the southeast, the barometer 
reading 29.45, and subsequently fell to 29.24, and the wind 
ranged from 6 to 9 in foree, from s.w.’’ The centre of dis- 
turbance passed near the southern point of Corea, and then 
turned to the east, passing over Japan near the 35th parallel, 
having advanced from Hankow, China, to Yedo, Japan, where 
it was central on June first, in seventy hours. 

OCEAN ICE. 

March nineteenth, 1882, in 46/ 30’ N., 47° 30’ W., s. 8. 
‘‘Limosa,” passed through heavy field ice, had starboard bow 
stove. 

31st, schooner Promise forty-five miles s.w. of Cape 
Pine, was struck by large ice-floe and sank. 

April third, fourth and fifth, s. s. ‘* Averill”? passed several 
large icebergs between 45° 55/ N., 45° 50’ W., and 43° 49° N., 
52° 56/ W. 

10th, s. s. Donan’? in 46° 05/ N., 41° 36’ W., passed an 
iceberg. 

12th, s. s. “ Alaska’’in 43° 13’ N., 46° 40’ W., passed field 
ice. On the same date, in 42° 29’ N., 55° 37’ W., s. s. “ Donau,” 
passed three large icebergs. 

20th, s. s.‘* Alhambra,” during the passage from Saint John’s, 
Newfoundland to Halifax, Nova Scotia, passed hundreds of ice- 
bergs, some being of enormous size. 

18th, s. s. Australia,” in 43° N., 48/ 07 _W.., passed 
several large icebergs and some loose ice. 

16th, s.s. “Braunschweig,” in 43° 07’ N., 46° 24’ W., passed 
two large icebergs. 

llth, s. s. “Cornwall,” in 46° 19’ N., 45° 00’ W., encountered 
ice, which continued for twenty-four hours. 

13th, s. s. “ Italy,” between 43° 02/ N., 46° 50’ W., and 42° 
44’ N., 49° 00’ W., ’passed several icebergs. 

15th, s.8. Lydian Monarch,’’ in 43° 25/ N., 46° 52/ 
an iceberg seventy or eighty feet high. 

19th and twentieth, s. s. “ Nevada,” between 45° N. 46° W., 
and 43° N., 51° W., passed several ‘large icebergs and great 
quantities of field ice. 

5th, s. s. “* Denmark,” in 43° 23/ N., 46° 36’ W., passed an 
iceberg. 

9th, s. s. ‘*Donau,” in 46° 05/ N., 44° 36’ W., passed an 
iceberg. 

lith, in 43° N., 48° 40’ W., passed three large icebergs. 

8th, 8. a, * Gloucester,” in 40° 51/ N., 52° 25’ W., passed an 
iceberg, from one hundred and twenty to one hundred and 
fifty feet high. 

13th, “Salier,” in 44° 42’ N., 45° 46’ W., passed a large 
number of icebergs and large quantities of field ice. 

14th, in 43° 47’ N., 52° 20, W., passed a large “a 

13th, s. s. “ Surrey, ” in 42° 30/ N., 49° 05/ W., passed 
several icebergs. 

8. 8. “ Hermod,’’ reports that on the eighth, in 45° 20/ N., 
48° 00’ W., the vessel was surrounded by ice. During a 
strong n.e. gale and heavy swell, the ice began to move, 
crushing heavily against the side "of the vessel. It finally 
stove in the bows, filling the fore compartment with water. 
Heavy icebergs were seen all round us. Some were apparently 
thousand feet long, and five to six hundred feet high. 
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On the 11th, in lat. 44° 00’ N., 49° 20’ W., found open 
water to the south, while to the n.e. and n.w. we had close ice. 
These fields of ice seem to end in 44° 00’ N., as south of that, 
no field ice could be discovered, even from the top gallant 
yards in clear weather, and a few icebergs only were seen. 

28th, s. s. “ Arizona,” in 42° 37’ N., 49° 26’ W., passed a 
small iceberg and same day in 42° 37’ N., 50° 30’ W., passed a 
large iceberg. 

18th, s. s. “ Brantford City,” in 42° 57’ N., 45° 52’ W., 
passed a small iceberg. 

27th, s.s. ‘* Britannic,” in 42° 42’ N., 51° 55’ W., passed a 
small iceberg. 


23d, s. s. ** Devonia,” in 44° 06’ N., 48° 41’ W., passed a_ 


large iceberg; same day, in 43° 41’ N., 49° 20’ W., passed 
another large one. 

25th, s.s. “*‘ Glamorgan,” in 46° 20’ N., 42° 30’ W., passed 
an iceberg fully five hundred feet high. 

25th, s. s. “* Kronprinz Friedrich Wilhelm,” in 43° 51/ N., 
47° 59’ W., passed two large icebergs. 

24th, s. s. ‘* Persian Monarch,” in 43° N., 48° W., passed an 
iceberg. 

S. 8. “State of Nebraska,” reports, from lat. 44° 38/ N., long. 
44° 48’ W., to lat. 42° 26’ N., long. 50° 15’ W., passed several 
icebergs and'‘a quantity of small ice. 

24th, s. s. “* Thingvalla,” in 43°30’ N., 47° 45’ W., saw a 
great many icebergs. S.s. ‘‘ Valetta,” arrived at Saint John’s, 
Newfoundland, from Boston, April twenty-seventh, and reports 
having met ice one hundred and twenty miles se. of Louis- 
burg, Nova Scotia, and numerous icebergs scattered along the 
course to Cape Race. 

14th, bark ‘‘ Norge” met ice in 46° 30’ N., 47° 10’ W., and 

ot clear of it in 43° N., 48° W., passed a large number of ice- 


rgs. 

April tenth, bark “Seriah,” in 47° 30’ N., 47° 00’ W., en- 
countered heavy ice-fields and was surrounded for five days. 
Brig “ Jersey,” at Saint John’s, May fourth, reports, got clear 
of ice in lat. 43° N. 

The following interesting notes respecting the opening of 
navigation in European ice-bound harbors are given: 

Soderham, April fourth, navigation open to Ljume. 

Elsinore, April seventh, navigation at Ekenaes is declared 
open. 

, March seventeenth, the navigation of the Azof 
up to Taganrog was opened March sixteenth. 

Stettin, March seventeenth, the summer marks were laid out 
off the Kaiserfahrt yesterday. 

St. Petersburg, April sixth, large quantities of ice are com- 
ing down the river; eleventh, the river and fairway are nearly 
free of ice. 

Abo, April fifth, navigation is now open for steamers. 

Narva, March thirtieth, the river is free of ice. Pernau, 
April eighth, navigation opened. 

Bjorneborg, April fifteenth, harbor nearly free of ice, navi- 
gation opened; the ports of Fredricksham, Kotka, Borga and 
Nystad are open. 

Pillau, the navigation at Carlstad re-opened April seventh. 

The average date of the opening of the Neva at Saint 
Petersburg, as given by Woeikof, from data for nearly one 
hundred and twenty years, is about April twenty-second. It 
was opened this year ten days earlier than the mean date of 
opening. 

The comparison extended to other ports where the opening 
of navigation is noticed, would probably show that the past 
winter has been generally mild in northwestern Europe, and 
the present spring moderate. 

The “Sandusky Register” of April twenty-first, 1882, gives 
the following: 

“ A large iceberg which formed at Niagara Falls, has floated 
out into lake Ontario and is to be seen about one mile and a- 
half northeast of the harbor. It has been there several days 
and is attracting much attention, as it is said to be the first 
iceberg seen in that vicinity for the past twenty-eight years.” 


TEMPERATURE OF THE AIR. 


The distribution of the mean temperature over the United 
States, for the month of April, 1882, is exhibited on chart ii 
_ by the dotted isothermal lines. The table of mean compara- 
tive temperatures in the lower left-hand corner of the chart 
shows the average temperature for the month in the several 
districts, as determined from observations taken at the Signal 
Service stations during the month of April, for previous years ; 
the second column shows the mean temperature for the current 
month; the third column shows the departures of the mean 
temperature of the current month from the mean of several 
years. 

The temperature has ranged from one to three degrees above 
the mean along the Atlantic coast from New York southward 
to Florida, and from two to three degrees above in the Mis- 
souri and Mississippi valleys. In New England it has been 
slightly above the mean, except at the station on the summit 
of Mount Washington, where it averaged 4.1 degrees below. 
On the Pacific coast and at the Rocky mountain stations, the 
temperature ranges from two to four degrees below the mean, 
the greatest deviation being in the middle plateau region, 
where it was 4.7 degrees below the mean. At the station on 
the summit of Pike’s Peak, the mean temperature was .4 of a 
degree above the mean for the month of April. 


DEVIATIONS FROM MEAN TEMPERATURE. 


Under this preding departures exhibited by reports from the 
regular Signal Service stations are shown in the table of com- 
parative temperatures on the left-hand side of chart ii. The 
following items of importance, in connection with this subject, 
are reported by voluntary observers : 

Connecticut: Southington, mean temperature 43°.3 or about 
2° below the average of the past twelve years. 

Illinois: Riley, mean temperature 43°.7 or 0°.4 below the 
average of the past twenty-one years. 

Kansas: Wellington, mean temperature 55°.6 or 1°.9 below 
the average of the past three years. The maximum temper- 
ature, 88°, occurred on the twenty-fifth, and is the lowest max- 
imum temperature for the three years; the minimum, 32°, oc- 
eurring on the sixteenth, is the highest for the same period. 
Lawrence, mean temperature 58°.83 or 3°.02 above the average 
April temperature of the fourteen preceding years. During 
that period the highest April mean, 58°.60, occurred in 1878; 
the lowest, 48°.85 and 48°.77 occurred in 1873 and 1874, re- 
spectively; the highest maximum, 93°, occurred in 1880, and 
the lowest minimum, 13°, occurred in 1881. 

Maine: Gardiner, mean temperature 36°.96 or 4°.38 below 
the average of the past forty-six years. During that period 
there were only two Aprils whose mean temperature are lower 
than that of the current year, viz: 35°.88 in 1854, and 34°.97 
in 1874. The maximum temperature for April 1882, 57°, has 
been exceeded in every year during the above-mentioned period, 
with the exception of 1874, when the temperature did not rise 
above 52° The minimum temperature for April, 1882, 7°, is 
the lowest April minimum recorded during the last forty-six 
fears, with the exception of April, 1842, when the temperature 
fell to 5° 

Maryland: Fallston, mean temperature 47°.7 or 2°.27 below 
the average of the last eleven years. During that period the 
highest April means, 55°.76 and 55°.47, oceurred in 1871 and 
1878, respectively ; the lowest, 43.91, occurred in 1874. 

Michigan: Thornville, mean temperature 44°.1, which is 
slightly below the April average. 

Missouri: Saint Louis, Missouri weather service reports 
mean temperature 58°.7 or nearly 3° above the average of the 
last forty-five years. 

New Hampshire-—Oontoocookville, mean temperature 41°.3, 
or 2°.5 below the average of the past eleven years. 

New York.—North Volney, mean temperature, 39°.24 or 
2°.13 below the average of the past fourteen years. During 
| that period the highest monthly mean, 50°.92 occurred in 1878 ; 


Rhode Island. 
South Carolina......... 
Do 
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Table of Comparative Maximum Temperatures for the Month of April. 
Maximum for April, 1882, Highest since Signal Service stations were frou other 
State Signal Service. opened—3 to 11 years. Highest any source. 
or & 
Territory Station Station. | Year. Place. 5 
° ° 
Mobile. 89 | Mobile... Mount A 1 95 
105 1876 Fort ‘Loweil.. 109 
Arkansas.. .| Little Rock. 85 | Little Rock of 1880 | Fort Smith........ 96 
Oalifornia «| Visalia. oF 1876 | Fort Yuma 106 
1881 Fort Miller. 101 
Colorado........ West Las Animas .. &3 1874 | Fort Lyon........... 98 
Connecticut New Haven... 73 #77 &'78| New Haven 85 
Do . 73 1877 | Middletown.. 85 
Dakota Fort Bennett and Yankton 89 1881) | Fort Sally... 98 
89 1874 | Fort 95 
Delaware ..| Delaware Breakwater............. 89 1880 | Fort Delaware 85 
Dist. of Washington 87 1°73 Washington. 91 
Georgia Augusta and 87 | 89 Augusta 
DEO ccensicesessccssesecetes Fort Lapwai....... 80 | Lewiston 86 1880 | Fort — 90 
83 | Cairo..... S4 1873 | Rock Island Arsenal............. 89 
) Indianapolis . 80 | Indianapolis 9 1874 | Veva: 97 
Indian Territory..,.....| Fort Gibson 96 1880 | Fort Sill...... 97 
Towa.. 84 |'79&'8| Mount Vernon 90 
Do Iowa City 90 
Glenwood... 
Kansas 92 | 1880 | Fort Leavenworth................ sevees] 108 
Do... Fort Larned. 96 
Kentucky... Louisville .. B5 | & '80| Newport 89 
LOUISIANA 93 | Shreveport 93 1880 | Fort Jesup.. 98 
Maryland. Baltimore. BZ | 84 1881 | Fort Washington ..................0 93 
Massachusetis., Springfield... | 80 1881 | Williamstown 87 
Saint Paul 1879 | Fort 
Saint Louis.. 1881 | Jefferson Barrack oF 
‘orning oF 
Fort Keogh 1881 | Fort Shaw.............. 93 
North tte 90 1880 | Fort 
New Hampshire......... Mount Washington 36 | Mount Washington... &8 
che Dartmouth College .. 86 
New Jersey. Barnegat and Little Egg Harbor 74.5, 1881 
New Mexico... La Mesilla... La Mesilla........... 100 1879 | Fort Craig 104 
4 York .. ROCNESTOT, New York City........... $1 1877 Niagara.. 
North Charlotte. 1873 | Fort Johnson .................. 88 
Ohio... Cimeinnati .. Cincinnati ......... 1873 | Cincinnati............ 93 
Oregon 90 
Pennsylvania 8s 
88 
82 
89 
88 
89 


Lynehburgh... 


West Virginia 


Wyoming.. 


the lowest, 33°.59, occurred in 1874; the highest maximum tem- 
perature, 80°, oceurred in 1881; lowest minimum, 14°, occurred 
in 1874. Palermo, mean temperature, 33°.6, is the lowest April 
mean for the past twenty-one years, and is 8°.1 below the 


-| Madison... 
Cheyenne: and Fort Washakic, 


Salt Lake 
Burlington .. ak 


“La Grosse .... 


average for the same period. 


Virginia.—Wy theville, mean temperature, 54°.4, which is 
°.4 above the average of eighteen years. 
©, occurred in 1866; the low-| 
in 1881; the highest maximum, 83°, occurred 
lowest minimum, 17°, oceurred in 1881. 
West Virginia.—Helv etia, mean "temperature, 49.9 or 1°.46 


about 2 


period the highest April mean 


est 47°, occurred 
in 1868 and 1878; 


above the average of past six years. 


During that 


RANGES OF TEMPERATURE AT SIGNAL SERVICE STATIONS. 


Monthly ranges of temperature during the month of April 
varied from 21° to 69° at stations east of the Rocky moun- 
tains, and from 27° to 79° westward to the Pacific. 
est ranges are: Punta Rassa and Key West, 21°; Port Eads, 
ee 23°; Cedar Keys, 25° ; 

27° ; Jacksonville, Florida, 29° ; Santa Fé, Galveston, New 
Orleans, New Shoreham, Rhode Island, and Macon, North 
Carolina, 30°; Pensacola, Florida, 32° ; Hatteras, North Car- 
olina, 34°; ; Portsmouth, North Carolina, 36° ; Cape May, New 
Jersey, and Smithville, North "Indianola, Mont- 


an 

Fort Crittenden... 
Lumenbargh 
Woodstock...... 
Accotink.. 
Fortress Monroe 
Fort Walla 
Wellsburgh .. 
Helvetia... 

Fort Crawford... 
Fort Laramie 


The small- 


San Diego, California, 
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gomery, Newport, Rhode Island, and Savannah, 38°; Helena, 
ontana; Vicksburg, Wilmington, North Carolina, and At- 
lanta, 39°. The largest are: Campo, California, 79°; La 
Mesilla, New Mexico, and Stockton, Texas, 70°; Rapid City, 
Dakota, 69°; Florence and Phoenix, Arizona, Fort Elliott, 
Texas, and Fort Meade, Dakota, 68°; Concho and Fort 
McKavett, Texas, 67°; San Carlos and Tueson, Arizona, Silver 
City, New Mexico, West Las Animas, Colorado, and El Paso, 
Texas, 65°. The greatest daily ranges varied in the different 
districts as follows: New England, from 15° at New Shore- 
ham on the 9th to 37° at Mount Washington on Ist; middle 
Atlantic states, 21° at Cape May on 5th, and 25° at Philadel- 
phia to 34° at Williamsport on 17th and 35° at Lynchburg on 
18th; south Atlantic states, 19° at Savannah on Ist and 26th, 
and 21° at Hatteras on 17t&, to 29° at Charlotte on 18th and 
30° at Augusta on 21st; Florida peninsula, 14° at Key West 
or 27th, to 22° at Cedar Keys on 3d; eastern Gulf states, 19° 
at New Orleans on 20th, to 28° at Montgomery on 21st, and 29° 
at Mobile on 29th; western Gulf states, 16° at Galveston on 
i2th, 18° at Port Eads on 25th and 19° at Indianola on 23d, to 
36° at Fredericksburg, Texas, on 19th and 23d, and 39° at San 
Antonio on 23d; Rio Grande valley, 27° at Brownsville on 23d, 
to 47° at Eagle Pass on 23d; Ohio valley and Tennessee, 29° 
at Indianapolis on 1st and 18th, and 29° at Cincinnati on 18th, 
to 34° at Pittsburg on 3d and 35° at Chattanooga on 21st; 
lower lake region, 29° at Oswego on Ist, 31° at Buffalo on 3d, 
and 31° at Erie on 4th to 37° at Cleveland and Toledo on 
4th; upper lake region, 29° at Alpena on 2d, and 31° at 
Duluth on 3d, to 39° at Marquette on 4th; extreme north- 
west, 33° at Moorhead on 3d to 37° at Bismarck on 2nd, and 
38° at Saint Vincent on 5th; upper Mississippi valley, 28° 
at Springfield on Ist, Keokuk on 5th and Cairo on 10th, to 
46° at Saint Paul on ist; Missouri valley, 29° at Springfield, 
Missouri, on 21st, to 47° at Yankton on 2d and 49° at Fort Ben- 
nett, Dakota, on 1st; northern slope, 25° at Helena on 19th, 
to 47° at Fort Keogh on 21 and 54° at Fort Benton on 4th; 
middle slope, 21° at Pike’s Peak on 9th and 37° at Denver on 
23d to 50° at West Las Animas, Colorado, on 23d, and 51° at 
Fort Elliott, Texas, on 25th; southern slope, 57° at Fort 
Griffin, Texas, on 10th, 39° at Henrietta and Jacksboro, Texas, 
on 20th, to 50° at Concho, Texas, on 20th, Coleman City, Texas, 
on 23d, and 51° at El Paso, Texas, on 9th; southern plateau, 
33° at Santa Fe on 23d to 53° at La Mesilla on 26th; middle 
plateau, 30° at Salt Lake City on 20th, to 38° at Winnemucca, 
on 14th; northern plateau, 32° at Spokane Falls, Washington 
territory,on 3d and 13th, and 33° at Boise City on 2d to 41° at 
Fort Missoula on Ist; north Pacific coast region, 29° at Port- 
land on 13th, to 40° at Olympia on 30th; middle Pacific coast 
region, 21° at San Francisco on 28th, to 32° at Red Bluff on 
29th and 33° at Sacramento on 27th; south Pacific coast region, 
24° at San Diego on 22d, to 50° at Campo on 29th. 
FROSTS. 

fe... the various districts they were reported on the following 

tes: 

New England: 1st to 6th, 8th to 19th, 22d to 30th. 

Middle Atlantic states: 1st, 3d, 4th, 9th to 18th, 23d to 28th. 

Tennessee: 12th, 13th, 15th to 17th, 30th. 

Ohio valley: 10th to 26th, 28th, 30th. 

Lower lake region: 1st, 3d, Sth, 6th, 8th to 13th, 16th 
19th, 21st to 26th, 29th, 30th. 

Upper lake region: 1st to 17th, 20th to 26th, 28th to 30th. 

Extreme northwest: 1st, 2d, 4th to 7th, 9th to 15th, 19th, 
20th, 22d, 28th, 29th. 

Upper Mississippi valley: 1st, 10th to 17th, 20th, 21st, 23d, 
24th, 27th, 29th, 30th. 

Missouri valley: Gth, 8th, 10th to 12th, 14th to 17th, 20th, 
27th to 30th. 

Northern slope: 2d to 26th, 28th to 30th. 

Southern slope: 15th. 

Middle slope: 4th to 17th, 19th, 21st to 23d, 28th to 30th. 


Southern plateau: 1st, 2d, 4th, 5th, 7th to 9th, 11th to 19th, 
21st, 22d, 30th. 


20th to 26th. 


Middle plateau: 4th, 6th to 8th, 10th to 18th 
, 16th to 18th, 


Northern plateau: 34, 4th, 7th, 8th, 11th to 13th 
20th to 26th, 28th, 29th. 

North Pacific coast region: 6th, 7th, 9th to 13th, 16th, 20th, 
22d, 23d, 25th, 27th, 28th. 

Middle Pacific coast region: 23d, 25th. 

Frosts were also reported from the following stations not in- 
cluded in the districts named above: Highlands, North Caro- 
lina, on 28th; Murphy, North Carolina, 11th, 12th; Weldon, 
North Carolina, 13th, 17th, 24th; Little Rock, Arkansas, 15th, 
17th; Mount Ida, Arkansas, 15th, 16th, 30th; San Gorgonia, 
California, 6th, 7th, 8th, 9th, 17th, 18th, 21st, 22d, 24th, 25th. 
Injury to vegetation by frosts has been reported as follows: 
Lynchburg, Virginia, thirteenth, light frost; great apprehen- 
sion in regard to the fruit crop. Norfolk, Virginia, twenty- 
fifth, farmers report damage to fruit and vegetables by frost. 
Morgantown, West Virginia, thirteenth, fruit and crops injured. 
Indianapolis, thirtieth, vegetation, which at beginning of 
month was forward, was retarded by cold weather of latter 
part of month. Injury by frost is variously estimated, and is 
not now considered as great as was first thought. Wheat so 
far advanced as to shoot was killed. The loss to cherry trees 
is about sixty per cent; to apple trees about thirty; to peach 
trees, not being in full bloom, the injury is slight. Garden 
vegetables are backward. Logansport, Indiana, 10th, ice; it 
is feared that the fruit crop has suffered injury. Sandusky, 
eleventh, the cold weather of last night has caused much fear 
respecting the fruit crop. Toledo, twelvth, light frost, it is 
feared that fruit which is far advanced has been injured. 
Sandusky, fourteenth, it is now considered that the dam- 
age from cold weather of past few days has been over- 
estimated, and that the injury is only slight. Milwan- 
kee, twelfth, fears are entertained that crops have been 
injured by late frosts. Port Huron, Michigan, twelfth, 
it is generally reported throughout the state that the 
crops have been seriously injured by the late cold weather. 
Dubnque, eleventh, early vegetables and fruit considerably 
damaged by frosts of past two days. Coleman City, Texas, 
heavy frost, killing vegetation. Santa Fe, fourteenth, very 
cold; heavy frost injuring early fruit. La Mesilla, New 
Mexico, fifteenth, temperature 24°.5; tender vegetation 
generally killed or injured; appricots, peaches and apples 
almost entirely destroyed; leaves of tropical trees killed; 
twenty-ninth, temperature fell to to 29°.8, causing slight injury 
to tender vegetation. . Vevay, Indiana, first, vegetation unu- 
sually forward. Eleventh, severe frost; all kinds of shrubbery 
and early flowering plants destroyed; apples, pears, plums, 
peaches and cherries badly injured; wheat is also damaged. 
Twelfth, temperature 24°; vegetation which has withstood 
the previous cold weather, entirely blighted. Wabash, Indi- 
ana, thirtieth, much of the early fruit is killed and wheat in- 
jured by cold weather. Charleston, Illinois, thirtieth, fruit 
nearly all killed by cold weather. Saint Meinrad, Indiana, 
eleventh, much injury done by frost. Fort Wayne, Indiana, 
tenth, injuring blossoms. Independence, Kansas, fifteenth, 
frost injuring vegetation in lowlands. Clay Centre, Kansas, 
thirtieth, killing potatoes, peaches, grapes and all tender 
plants. Creswell, Kansas, thirtieth, very heavy frost, killing 
potatoes and injuring fruit. Federalsburg, Maryland, twenty- 
third, twenty-fourth, severe frosts, seriously injuring peach 
crop. Pierce City, Maryland, fifteenth, killing potato vines. 
Bethel, Ohio, eleventh, ground frozen: fruitinjured; fifteenth, 
fruit and wheat killed by cold weather. College Hill, Ohio, 
eleventh, ground frozen; much injury done to fruit. Ports- 
mouth, Ohio, eleventh to sixteenth, heavy frosts; nearlyall of 
early fruit killed. New Athens, Ohio, tenth to fifteenth, nearly 
all of peach crop killed by cold weather; other fruits damaged. 
Wytheville, Virginia, tenth, eleventh, vegetation seriously 
injured. Variety Mills, Virginia, twelfth, unusually heavy 
frost, destroying vegetables. Wilmington, Delaware, eleventh, 
temperature below freezing, causing great anxiety respecting 
the peach crop. Middletown, Delaware, eleventh, although 
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Table of Maximum and Minimum Temperatures for March, 188%. 


U. S. Army Post Surgeons or 
stare er Signal Service. Voluntary Observers. 
Station. Station. 
aE 
° ° ° 
DO Montgomery Uniontown............ mand 
0.000000 Little Rock... Madison...............| 94 16 
California............<0++ Visalia ... Indio and Mam- 
BID CRIB 10 moth Tank........../ 104 
West Las Animas.) 83 18 | Fort Lyon.............1 86 
BD sempre Pike’s Peak...........) 36 |-- 5 | Fort 3 
Connecticut. .| New 72 21 | Southington..........) 69 22 
Fort Benneit and Forts Hall and 
, 8 | Fort Pembina.......|......... —6 
Delaware .. ............./ Del, Breakwater...) 
Districtof Columbia.| Washington...........| 27 
| BB | Waldo... 90 
Georgia...) Augusta and Sa- Way Cross............ 91 
Indianapolis ......... SO 86 
Indian Territory...... Fort Gibsoun....... 
DOS 83 | Cedar Rapids.......| 91 
. 25 | Clinton and Cre 
Dodge City............ 87 26 | Clay Centre,,......... oF 
Kentucky LOUIS 85 31 | Bowling Green....| 84 2 
Shreveport.......... 93 47 | Alexandria........... 
Do .. Amiti City ........... 42 
Maryland, 29 | Emmittsburg........| 86 
Do .... Fallston, Owing’s 
Massachusetis.......... Springfield............ — 77 
Michigan... .| Detroitand Grand 
Minnesoia... aT B 
Mississippi............... Vicksburg...... 47 | Hermando ............) 92 37 
ada and Lake.....|......... 37 
Montana Fort Keogh............ 
Or Biackf't Agency }......... 
North Piatte.........] 25 
Nevada Winnemouceca......... 78 18 | Hamboldt.............. 
New Hampsbire...... Mt. Washington...) 36 |—13 | Contoocookville...| 64 
New Jersey.............| Barnegatand Lit- $1 
tle kgg Harbor..| 74 |[....:.... 2 
..| Loa Mesilla............. G5 | FOrt Stanton.........] 5 
18 
--| Rochester ..... 73 19 | Fort Hamilton...... 75 
cesses) 19 | Plattsburg Bar- 
North Carolina.........| Charlotte... 83 36 | Salisbury ..............) 86 20 
> Lumberton ...........| 86 
Cleveland and To.-| .........) New Athens and 
30 
Narragansett Pier) 66 23 
South Carolina,.......| Charieston ............ 46 St. Matthews .......| 90 26 
36 
| RioGrande City...) |......... 
Grierson Springs. |........) 20 
.| Salt Lake City...... 73 26 | Promontory..........) 8 26 
Fort Douglas.........| 26 
Barlington............ 15 | Stafford 64 
«| Lynchburg............ 85 | 30 | Accotink..........0) 86 
| 30 | Variety 23 
Washington Ter...... 79 | 3O | Fort Canby ..........| 80 
27 
West Virginia.......... Morgantown.......... 77 | | 80 
Wyoming.... «| Cheyenne ...........]| 74 15 | Fort Fred Steele..| 75 6 
Fort Washakie......| 74 |......... 


the ‘temperature. fell to 29° no serious damage has resulted. 
Smyrna, Delaware, eleventh, about twenty per cent. of the 


peach buds are open; ice formed to a thickness of three-quar- 
ters of an inch; no serious damage is feared. Felton, Dela- 
ware, eleventh, no serious damage has been done to peach 
crop by cold weather. Bridgeville and Salisbury, Delaware, 
report that the peach crop prospects have not been in- 
jured. Georgetown, Delaware, eleventh, it is feared that 
serious injury to peach crop will result from cold weather. 
Fredericksburgh, Virginia, eleventh, the sudden change in 
temperature has endangered the peach crop in northern Vir- 
ginia. Wheeling, West Virginia, eleventh, dispatches from 
various points in this state, Ohio and Pennsylvania show that 
the recent cold weather has damaged early apples, peaches and 
small fruits; wheat has also been injured. Columbus, Ohio, 
eleventh, the secretary of the state board of agriculture thinks 
that the fruit crop has been bafly damaged, if not entirely 
destroyed. Farmers report the wheat crop to have suffered 
serious injury. Kalamazoo aad South Haven, Michigan, elev- 
enth, dispatches report prospects in the fruit-belt as flattering 
aside from the damage done small fruits from the recent cold 
weather. Memphis, twenty-first, reports from Haywood, Tip- 
ton and Launderdale counties, Tennessee aud Mississippi, and 
Crittenden counties, Arkansas, state that the frosts of the four- 
teenth, fifteenth, and sixteenth killed all cotton in those 
counties, necessitating replanting, which will put back farming 
operations about two weeks. 


PRECIPITATION. 


The distribution of rain-fall over the United States and Can- 
ada, as determined from observations taken at over six hund- 
red stations, is exhibited on chart nnmber iii. The table on 
the left hand corner of this chart shows the average monthly 
rainfall, determined from the records of Signal Service stations 
in the several districts, and the excess or deficiency as compar- 
ed with the average for many years. 

There has been a deficiency of rain-fall in New England 
except on the summit of Mount Washington where the rain-fall 
amounted to 11.2 inches, or 7.72 inches more than the average. 

In the middle and south Atlantic states, the Ohio valley 
and the lower lake region, ‘the deficiency amounted to less 
than one inch. In Tennessee and the western Gulf States, the 
deficiency ranged from 1.73 to 2.05 inches. On the north Pa- 
cific coast, an excess of 2.09 inches is reported, while in the 
middle and south Pacific coast regions, the rain-fall was about 
one-half inch below the average. 

At the station on the summit of Pike’s Peak, 4.79 inches of 
a co! reported ; the average for the month of April being 
4.13 inches. 


DEVIATIONS FROM AVERAGE PRECIPITATION. 


Under this heading, departures exhibited by the reports 
from the regular Signal Service stations, are shown in the 
table of comparative monthly rain-falls, (as published in the 
lower left hand corner of chart iii.) The following items of 
importance in connection with this subject, are reported by 
voluntary observers : 

Connecticut: Southington, monthly rain-fall 0.85 inches, 
whieh is much below the average of the past twelve years. 
During that period, the largest monthly precipitation for April, 
5.41 inches occurred in 1870; the smallest 1.15 inches [with 
the exception of April, 1852,] oceurred in 1881. 

Illinois: Riley, monthly rain-fall 3.29 inches, or 0.60 inches 
above the average of the past twenty-one years. Only the 
monthly rain-falls of April, 1861, 68 and ’72 exceeded that of 
the current year. 

Kansas: Wellington, monthly rain-fall 3.10 inches or 1.04 
inches above the average of the past three years. _———, 
monthly rain-fall 3.20 inches or 0.17 inches above the Apri 
average for the past fourteen years. During that period the 
largest monthly rain-fall for April, 5.48 inches, oceurred in 
1878; the smallest, 1.08 and 1.27 inches, occurred in 1870 and 
’81 respectively. The total amount of precipitation for the 
four months ending April 30th, 1882, is 7.18 inches, which is 
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0.62 inches more than the average for the same period in the 
fourteen preceding years. 

Maine: Gardiner, monthly precipitation 2.65 inches or 0.71 
inch below the average of the past forty-six years. 

Maryland: Fallston, monthly rainfall 2.82 inches, or 0.45 
inch below the average for the past eleven years. During that 
period, the largest April rainfall 8.11 inches, occurred in 1874; 
the smallest 1.76 inches, occurred in 1876. 

Nebraska: Sutton, monthly rainfall 10.95 inches, which has 
been exceeded but once in thirty years in this section, viz: at 
Plattsmouth in 1873, when the April precipitation was 15.90 
inches. 

New Hampshire: Contoocookville, monthly precipitation, 
1.00 inch, is less than one-third of the April average for the 
past eleven years. 

New York: North Volney, monthly rainfall 1.80 inches, or 
0.42 inch below the average of past nine years. During that 
period the largest monthly precipitation 3.65 inches fell in 
1874; the least, 0.65 inch fellin 1879. Palermo, monthly rain- 
fall 1.67 inches, or 0.70 inch below the average of the past 
twenty-two years. During that period the largest monthly 
rainfall, 6.20 inches fell in 1863; the least, 0.20 inch fell in 
1879. 

Virginia: Wytheville, monthly rainfall, 2.81 inches, or about 
0.89 inch below the April average of eighteen years. During 
that period the largest April rainfall, 6.50 inches, fell in 1862; 
the least, 0.80 inch fell in 1876. 

West Virginia: Helvetia, monthly rainfall, 4.26 inches, or 
0.71 inch above the average of the past six years. 

Missouri: St. Louis, Missouri Weather Service re rain- 
fall, 4.30 inches, or about the average of the past forty-five 
years. 


SPECIAL HEAVY RAINS. 


Fourth, Key West, Fla., 3.23 inches. Little Rock, Arkansas, 
1.50 in thirty minutes; Prescott, Argansas, 7.20. Seventh, 
Protem, Missouri, 1.64 in three hours; Amité City, Louisiana, 
3.32. Seventh and eighth, Corinth, Tennessee, 4.50. Eighth, 
Brownsville, Tennessee, 6.04; Milan, Tennessee, 5.00; Paris, 
Tennessee, 3.14. Eleventh, Alexandria, Louisiana, 4.00. 
Twelfth, Griffin, Georgia, 5.01; Dallas, Texas, 3.31; Monticel- 
lo, Arkansas, 3.02; Prescott, Arkansas, 7.35. Eighteenth, 
Vicksburg, 2.43 in six hours; Natchitoches, Louisiana, 2.55. 
Eighteenth and nineteenth, Mobile, 7.30, of which. 6.70 fell in 
eight hours. Nineteenth, Amité City, Louisiana, 2.80; Meri- 
dian, Mississippi, 2.50. Nineteenth and twentieth, Saint Au- 

stine, Florida, 3.81 in ten hours; Waldo, Florida, 6.86. 

wenty-first, Booneville, Missouri, 2.95. Twenty-second, Chat- 
tanooga, 2.99; Dalton, Georgia, 2.75; Tuscaloosa, Alabama, 
2.70; Arkansas City, Arkansas, 4.03; Monticello, Arkansas, 
3.00; Aberdeen, Mississippi, 6.50; Columbus, Mississippi, 2.93; 
Macon, Mississippi, 2.65; Meridian, Mississippi, 3.20. ‘ Twen- 
ty-third, Savannah, Georgia, 1.19 in forty-five minutes; West 
Point, Georgia, 269; Eastman, Tennessee, 3.05; Columbia, 
Georgia, 2.85. Twenty-seventh, Fort Barrancas, Florida, 3.05 
in three hours and forty minutes. Twenty-eighth, Helena, 
Arkansas, 2.63; Oxford, Kansas, 3.25; Prescott, Arkansas, 
3.75. At Walnut Ridge, Arkansas, 6.79 inches fell on the 
sixth, seventh and eighth. 


LARGEST MONTHLY RAINFALLS, INCLUDING MELTED SNOW. 


Prescott, Arkansas, 22.18 inches; Alexandria, Louisiana, 
12.13; Amité City, Uouisiana, 11.71; Aberdeen, Mississippi, 
11.24; Mount Washington, 11.20; Sutton, Nebraska, 10.95; 
Macon, Mississippi, 10.25; Waldo, Florida, 10.22; Mobile, 
Alabama, 9.92; Brownsville, Tennessee, 9.41; Tuscaloosa, 
Alabama, 9.41; Meridian, Mississippi,, 9.20; Walnut Ridge, 
Arkansas, 9.03; Corinth, Tennessee, 9.02; Cheneyville, Louis- 
iana, 8.89; Columbus, Mississippi, 8.52; Okolona, Mississippi, 
8.41; State Line, Alabama, 8.31; Natchitoches, Louisiana, 
8.20; Green Springs, Alabama, 8.18; Lake, Mississippi, 8.16; 


Georgia, 7.84; Clinton, Iowa, 7.40; Calhoun, Georgia, 7.38; 
Saint Augustine, Florida, 7.27; Monticello, Arkansas, 7.29; 
Stockham, Nebraska, 7.20; Cedar Bend, Nebraska, 7.19; Fort 
Barrancas, Florida, 7.08; Grenada, Mississippi, 7.08 ; Monroe, 
Louisiana, 7.08; Arkansas City, Arkansas, 7.08; Milford, 
Nebraska, 6.88; Brook Haven, Mississippi, 6.90; Inavale, 
Nebraska, 6.80; Fort Canby, Washington Territory, 6.80; Chi- 
cago, 6.72; Protem, Missouri, 6.61; West Point, Georgia, 6.54; 
Fayette, Mississippi, 6.50; Pawnee City, Nebraska, 6.50; 
Edwards, Mississippi, 6.33; Troy, Alabama, 6.18; Crete, Ne- 
braska, 6.17; New Corydon, Ind., 6.01. 


SMALLEST MONTHLY RAINFALL, INCLUDING MELTED SNOW. 


Mammoth Tank, Mojave and Indio, California; Texas Hill 
Casa Grande, Benson, Wilcox, Yuma, Phoenix’ San Carlos and 
Pantano, Arizona; El Paso, Texas; Lordsburg, New Mexico, 
and Terrace, Utah, none; Florence, Arizona, trace; La 
Mesilla, New Mexico and Waco, Texas, 0.01; Camp Thomas, 
Arizona, 0.02; Fort Verde and San Simon, Arizona, 0.03; 
Kilton, Utah, and Tucson, Arizona, 0.05; Fort Grant, Arizona, 
0.07; Silver City, New Mexico, 0.08; Concho, Texas, 0.09; 
Stockton, Texas, 0.12; Russelville, Arkansas, 0.14; Fort Me- 
Dermott, Nevada, 0.14; Concho, Texas, 0.17; Weimar, Texas, 
0.20; Coleman City, Texas, and Talladega, Alabama, 0.24; 
Antioch, California, Palisade and Browns, Nevada, 0.25; 
Solidad, California, and Sante Fe, New Mexico, 0.26; Pres- 
cott, Arizona, 0.28; Carlin, Nevada, 0.30; Promontory, Utah, 
0.32; Uvalde, Texas, 0.33; Chualer, California, 0.34; Colusa, 
California, 0.35; Gainsville, Georgia, and Reno, Nevada, 0.38; 
Golconda, Nevada, and Fort Wingate, New Mexico, 0.40; 
Texarkana, Arkansas, 0.42; Corsicana, Texas, 0.44; Cheyenne, 
Wyoming, 0.46; Annaheim, California, 0.48; Brentwood 
California, 0.49; Ticoma, Nevada, Ravenna, California, an 
Pembina, Dakota, 0.50. 


f RAINY DAYS. 


The number varied in New England from ten to twenty-one ; 
middle Atlantic states, ten to seventeen; south Atlantic states 
eight to nineteen; Florida peninsula, eight to thirteen; east 
Gulf states, eleven to twelve ; west Gulf states, six to fourteen ; 
Rio Grande valley, one to five; Ohio valley and Tennessee, 
ten to sixteen; lower lake region, ten to sixteen; upper lake 
region, eight to eighteen: extreme northwest, eight to thirteen ; 
upper Mississippi valley, nine to fourteen; Missouri valley, 
ten to sixteen; northern slope, eight to fifteen; middle slope, 
six to fifteen; southern slope, zero to eight; southern plateau, 
zero to seven; middle plateau, ten to fourteen; northern 
plateau, seven to sixteen; north Pacific coast region, eighteen 
to twenty-one middle Pacific coast region, eight to nine; South 
Pacific coast region, zero to eight. 


CLOUDY DAYS. 


The number varied in New England from five to fourteen ; 
middle Atlantic states, eight to fourteen; south Atlantic 
states, six to twelve; Florida peninsula, four to six; east Gulf 
states, six to eleven; west Gulf states, five to fifteen; Rio 
Grande valley, six to thirteen; Ohio valley and Tennessee, 
seven to twelve; lower lake region, nine to fourteen; upper 
lake region, five to twelve; extreme northwest, five to twelve; 
upper Mississippi valley, six to thirteen; Missouri valley, nine 
to sixteen; northern slope, six to thirteen; middle slope, two 
to eight; southern slope, zero to seven; southern plateau, zero 
to four; middle plateau, four to twelve; northern plateau, six 
to ten; north Pacific coast region, fourteen to sixteen; middle 
Pacific coast region, three to eight;. south Pacific coast re- 
gion, one to six. 

SNOW. 


The dates on which snow fell in the various districts, are as 
follows : 


Demopolis, Alabama, 8.16; Jackson, Mississppi, 8.14; Griffin, 


New England, 1st to 4th, 6th to 15th, 18th to 25th, 27th to 
29th. 
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Middle Atlantic states, 9th to 12th, 21st to 24th. 
Ohio valley, 10th, 11th, 15th, 19th, 22d, 26th. 
Lower luke region, 1st, 10th to 12th, 14th to 16th, 21st. 
Upper lake region, 2d, 9th to 14th, 19th to 21th, 23d, 26th to 
30th. 
Upper Mississippi valley, 1st, 3d, 8th to 12th, 18th, 19th. 
issouri valley, 11th to 13th, 22d. 
Extreme northwest, 5th, 6th 9th, 13th, 22d. 
Northern slope, 4th to 29th. 
Middle slope, 3d, 4th, 7th, 8th, 10th to 14th, 16th, 17th, 21st, 


27th to 30th. 
Southern plateau, Sth, 7th, 10th, 12th to 14th, 17th, 20th to 
22d 


a. 
Middle plateau, 3d to 6th, 9th to 11th, 15th to 17th, 20th, 22d 
to 23d. 

Northern plateau, 10th, 16th, 19th, 20th, 22d to 24th, 26th, 
27th. 

forth Pacifie coast region, 6th, 20th, 23d. 

Lynchburg, Virginia, 23d. The Blue Ridge mountains, 
twenty miles distant are partly covered with snow. Burling- 
ton, Vermont, 29th. The summits of the Adirondacks, (nota- 
bly Mount Marcy) and of Green mountains are covered with 
snow. In a sheltered place, twenty feet from Signal office, 
su0W remains to a depth of four feet. 


LARGEST MONTHLY SNOW FALL. 


Mount Washington, 66 inches; Cisco, California, 56; Suam- 
mit, Calfornia, 325; Emigrant Gap, California, 26; Turkee, 
Nevada, 18.5; Pike’s Peak, Colorado, 18; Blackfeet Agency, 
Montana, 17.6; Wells, Nevada, 13; Otego, Nevada, 12; East- 
port, Maine, and Boca, Nevada, 10; Stratford, Vermont, and 
Orono, Maine, 9; Lunenburg, Vermont, and Hermosa, Cali- 
fornia, 8.5; Bloominggrove, Pennsylvania, 8; Alta, California, 
Elko, Nevada, Port Jervis, New York, and Beowawa, Nevada, 6. 


DEPTH OF SNOW ON GROUND AT END OF MONTH. 


Colorado: Pike’s Peak, eighteen inches. 
Maine: Eastport, ten inches. 
New Hampshire: Mount Washington, sixty-six inches. 


HAIL. 


Eastport, 2d. Manasquan, New Jersey, 2d. Lynchburg, Vir- 
ginia, 27th. Delaware Breakwater, Delaware, 23d. Phila- 
delphia, 19th. Washington, District of Columbia, 22d. At- 
lanta, 3d. Augusta, 9th, 22d. Mobile, 11th. Palestine, 
Texas, Lith, 8.04 p. m., heavy rain and hail storm continuing 
until 8.18 p. m.; stones measured three-eighths of an inch in 
diameter. Considerable damage was done to fruit and grow- 
ing crops. The storm is considered by residents to have been 
one of the severest ever experienced at this place. The dam- 
age to buildings, crops, ete., is estimated at about $175.000. 
Dennison, Texas, 22d. Fort Gibson, Indian territory, 22d. 
Shreveport, 2ist. Palestine, Texas, 28th. Little Rock, Ar- 
kansas, 11th. Indianola, Texas, 12th, severe hail storm re- 
ported from Texona, Jackson county, destroying potatoes, mel- 
ons and other vegetables. In one place a field of corn nearly 
waist-high was completely destroyed for a mile square. On 
14th, hail was reported to have fallen twenty miles north of 
station, and on the 16th hail fell at this station. Port 
Eads, Louisiana, 13th. Fort Concho, Texas, 7th, 8.55 p. m., 
hail measuring half inch in diameter. Nashville, 12th. 
Cincinnati, 10th, 26th. On the latter date between 4.48 
and 4.53 p. m., hail fell rapidly; stones measured half 
inch in diameter; in some instances breaking window glass. 
Memphis, 11th. Cleveland, 19th. Rochester, 2d, 28th. Chi- 
cago, 6th. Madison, Wisconsin, Ist. Cairo,22d. Saint Louis, 
22d. Springfield, Illinois, 6th. Omaha, 7th. Leavenworth, 
11th, 18th, 21st. Huron, Dakota, 8th. Springfield, Missouri, 
22d. Fort Bennett, Dakota, 25th. Deer Lodge, Montana, 15th, 
19th, 20th. Rapid City, Dakota, 4th, 7th. North Platte, 7th, 
severe storm, accompanied by hail, which at first was small, 
but soon large egg-shaped and spherical stones fell, their av- 


erage diameter being about one and one-fourth inches. Dodge 
City, Kansas, 5th. Grierson Springs, Texas, 7th, 4. 30 p. m., 
severe hail storm, accompanied by thunder and lightning; 
stones weighing trom one to two ounces. Henrietta, Texas, 
21st, severe hail storm reported from section about thirty miles 
east of station. Silver City, New Mexico, 13th. Helena, 
Montana, 19th. Fort Missoula, Montana, 20th. Umatilla, 
Oregon, 19th. Spokane Falls, Washington territory, 26th. 
Colfax, Washington territory, 15th. Boise City, Idaho, 22d. 
Fort Lapwai, Idaho, 19th, 25th. Dayton, Washington terri- 
tory, 23d, 25th. Red Bluff, California, 10th. Olympia, Wash- 
ington territory, 20th, 25th. Fort Hale, Dakota, 7th, 8th. 
Fort MeDermitt, Nevada, 6th, 9th, 10th. Fort Niagara, New 
York, 28th. Fort Concho, Texas, 7th. Camp near Presidio, 
Texas, Ist. Fort Douglas, Utah, 23d. Fort Canby, Washing- 
ton territory 20th, 23d to 26th. Olivet, Dakota, 29th. Alex- 
andria, Dakota, 7th, 21st. Charleston, Illinois, 26th. Spice- 
land, Indiana, 26th. Vevay, Indiana, 10th. Rising Sun 
and Lafayette, Indiana, 10th. Creseo, lowa, 3d, 9th, 21st. 
Nora Springs and Cedar Rapids, Iowa, 25th. Dana, Lowa, 
8th. Holton, Kansas, 3d. Independence, Kansas, 11th, 
21st. Yates Centre, Kansas, 8th, 18th, 21st. Clay Centre, 
Kansas, 11th, Creswell, Kansas, 17th. Cornish and Gardiner, 
Maine, 7th. Fallston, Maryland, 19th. Owing’s Mills, Mary- 
land, 20th. Federalsburg, Maryland, 23d. Woodstock, Mary- 
land, 10th. Westborough, Massachusetts, 7th. Litchfield, 
Michigan, 26th, 27th. Fayette, Mississippi, 10th, 11th, on lat- 
ter date, hail-stones were very large, injuring gardens and 
cotton-crop in some localities. Northfield, Minnesota, 3rd, 
18th, 26th. Protem, Missouri, 8th 11th, 22nd. Blackfeet 
Agency, Montana, 24th. De Sota, Nebraska, 2lst. Genoa, 
Nebraska, 7th. Acto and Moorestown, New Jersey, 19th. 
Freehold, New Jersey, 26th. Ithaca, New York, 6th. Water. 
burg, New York,7th, 27th. White Plains, New York, 22d. Ports. 
mouth and College Hill, Ohio, 26th. New Athens, Ohio, 22d, 
Fallsington, Pennsyl Vania, 2d,19th. West Chester and Mead. 
ville, Pennsylvania, 19th. Dallas, Texas, 11th, 5:10 p. m. 
severest haii-storm, with largest hail ever known at this place’ 
Stateburg, South Carolina, 22d. Clarkesville, Texas, 25th’ 
Woodstock, Vermont, 2d. Wytheville, Virginia, 4th, 26th’ 
Manitowoc, Wisconsin, Ist. Beloit, Wisconsin, 25th. Embar’ 
ras, Wisconsin, 29th. 


SLEET. 


Sleet was reported by the following stations: Bangor, 
Maine, 13th; Mount Washington, New Hampshire, 4th, 7th, 
8th; Boston, 27th, 28th; Washington, 10th, 13th, 23d; Erie, 
Pennsylvania, 9th; Knoxville, Tennessee, 12th; Nashville, 
Tennessee, 13th; Vevay, Indiana, 10th, 25th; Spiceland, In- 
diana, 10th; New Athens, Ohio, 22d; Chicago, 23d; Mil- 
waukee, 10th; Dubuque, Iowa, 10th, 22d, 23d; Saint Paul, 
22d; Fort Snelling, Minnesota, 8th; Leavenworth, Kansas, 
llth, 12th; Holton, Kansas, 11th; Omaha, Nebraska, 7th; 
North Platte, Nebraska, 11th; Fort Bennett, Dakota, 7th; 
Huron, Dakota, 22d; Tobacco Garden, Dakota, 7th, 8th, 9th; 
Cheyenne, Wyoming Territory, 4th; Pike’s Peak, 27th, 28th, 
30th; Fort Garland, Colorado, 21st; Fort Stanton, New Mex- 
ico, 16th; Florence, Arizona, 29th; Henrietta, Texas, 13th; 
Fort Washakie, Wyoming, 17th, 20th; Salt Lake City, 10th; 
Fort Benton, Montana, 10th, 16th; Dayton, Washington ter- 
ritory, 20th. 


COTTON REGION REPORT. 


Arrangements have been made with the co-operation of the 
rail-road and telegraph lines, in the southern states, to the end 
that daily reports of the rain-fall, maximum and minimum 
temperatures may be collected, and the results published 
throughout the commercial centers of the cotton region, from 
April first to October thirty-first, inelusive. 

The accompanying chart exhibits the arrangements of sta- 
tions and districts,and the rail-road system of the cotton regions. 
This system of reports was successfully begun on the first 
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of April and continued during the month. The followi Cotton Region Districts.—Continued. 
table gives the average rain-fall, mean of the maximum, an 
the mean of the minimum temperatures in each district: We Stations. 
Meteorological Record for the Cotton Districts for the month of April, 1882. Centers Where. On what railroad. 
Atlan Calhoun, Ga. Western and Atlantic. 
Savannah 3.73 00.2 Griffin, Ga, Central of Georgi 
. riffin, Ga. ntral o rgia. 
Wilmington 3.88 74.2 50 Opelik Western of Alabama. 
Mempbhis........... 5.29 74.9 64.0 Troy, A Mobile and Girard. 
Greenville, Ala. Mobile and Montgomery. 
Montgomery 4.98 78.8 87.3 Apple, Alabama and Selma. 
A ta........ 3. 5A. niontown, 
Little Rock 4.74 75.9 51.9 Mon 14 Demo lis, Ala. Alabama Central. 
ma, Ala 
This being the first REVIEW in which reference is made to Birmingham, Ala. Louisville and Nashville. 
this important feature of Signal Service reports, the following bee Ala. 
list of stations is given, showing the extent of each district in Talladega, Ala. onus cane ast o- agente 
the cotton region from which the full signification of the means : ‘ oe Oe 
State Line, Ala. 
and averages of the above table may be determined. It will Waynesborough. Miss. 
be seen that the districts embrace the territory adjacent to the Meridian, Miss. 
more important cities where Signal Service stations are lo-| Mobile. : i _ Mobile and Obio. 
cated : umbus, Miss. 
Cotton Region Districts. Aberdeen, Miss. 
istricts Sr . 
[Seranton, Miss. Louisville and Nashville. 
Centers. Where. On what Railroad. Brookhaven, Miss. | } Chicago, Saint Louis and New 
Amité City, 'La. ; Orleans, 
ransit. ese reports are ' organ City, 
and telegrap to Savan- ew Iberia, + Morgan's isiana and Texas. 
Waldo, Fis. nah, Ga. New Orleans. | Vermillionville, La 
Jesup, Ga. Cheneyville, La. 
Quitman, Ga Savannah, Florida & Western. Natchitoches, Le. 
ille, Ga. Coushatta, La. € 
Bainbride Union lines at Minden. 
Savannah. inden. 
Albany, 
Fort Gaines Ga South Western. } Texas and New Orleans. 
Millen, Ga. Central of H 
L itman, ; acon an nswick Hearne, Texas. 
Jacksonbo: ,8.C. Corsicana, Texas. Houston and Texas Central. 
; ardeeville, 8. C. allas, Texas. 
ranchville, ‘arolina. alestine, lexas. 
Saint Mathew’s S. C. Longview, Texas. Great 
Kingstree, 8. C North-Eastern. "Tene 
ustin, Texas. 
N.C. |} Wilmington and Weldon, Belton, Texas. Gulf, Colorado, and Santa F6 
Weimar® Texas. 
Wadesborough, Cc. croton Central. San Antonio. 
Wilmington. |; Charlotte, N. C. | Weatherford, Texas. Texas fbr Scale 
Salisbury, N. C. Richmond and Danville Line. 
Cheraw, 8. C. Cheraw and Darlington. aden cing k Texas and Pacific. 
Wilmington, Columbia, and 
Florence, 8. C. Augusta. Ark. | | Saint Mountaia 
Chester, 8. C. Charlotte, and Konsett ‘Ark. on, oF thern. 
; ; adison, Ar emphis a ittle Rock. 
usseliviille, 
Covington, Ga. Georgia. Fort Smith, Ark. } Little Rock and Fort Smith. 
| Uni sn Poi . G Arkansas City, Ark. pri Rock, Mississippi River, 
— | Monticello, Ark. and Texas. 
Newman, Ga. 
Atlanta and West Point. Edwards, Miss. 
West Point, Ga. \ po 
Atlanta. + Gainesville, Ga. Vicksburg. | Vicksburgh and aside. 


Spartanburgh, S. C. 


} Richmond end Danville Line. 


Monroe, La. 


Vicksburg, Shreveport aod 
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Cottou Region Districts.—Continued. 
Districts | STATIONS. 
and 
Centers. Where. On what railroads 


Grand Junction, Tenn. |} 
Corinth, Tenn. i 


Tuscumbia, Ala. Memphis and Charleston. 
Decatur, Ala. 
Scottsborough, Ala. 
Withe, Tenn. 
Brownsville, Tenn. 
Memphis. Louisville and Nashville. 
Erin, Tenn. 
Clarksville, Tenn. | 


NashvillagPenn. 


Hernando, Miss. 
Batesville, Miss. 
Grenada, Miss. 


RELATIVE HUMIDITY. 


The mean relative humidity for the month ranges as follows 
in the several districts: 


Nashville, Chattanooga aud 
Saint Louis. 


and Tennessee. 


troit, Michigan, 8,072; Santa Fe, New Mexico, 8,068; Chin- 
coteague, Virginia, 8,035; Port Huron, Michigan, 8,003. The 
smallest are: Lynchburg, Virginia, 2,676; Lewiston, Idaho, 
2,692; Augusta, Georgia, 2,739; Los Angeles, California, 2,- 
786; Florence, Arizona, 3,947. 
HIGH WINDS. 

On the summit of Mount Washington the maximum velocity 
120 miles, n.w., on 22d. Velocities of 100 miles, n.w., occ 
on the 2d, 135th and 18th. Velocities of 50 miles, or over, 0c- 
curred as follows: 92 miles, n.w., 17th; 90,n.w., 4th; 86, n.w., 
16th; 81, n.w., 7th; 80, n.w., 8th; 75, n.W., 21st; 68,s.w., Ist; 
68, n.w., 30th; 66, n.w., 23d; 60, n.w., 12th and 20th; 60, s.e., 
19th; 58, n.w., 5th; 55, n.w., 29th; 52, n.w., 14th; 50, n.w., 9th. 

On the summit of Pike’s Peak, Colorado, the maximum 
velocity, 64 miles, s.w., occurred on the 25th; other high 
velocities occurred as follows: 60 miles, s.w., on the 20th and 
24th; 58, s.w., 3d; 56, n.w., 8th; 52, s.w., 23d; 50, s.w., 19th. 

Other stations reporting velocities of 50 miles per hour, or 
ovér, are as follows : Eagle Rock, Idaho, 55 miles, s.w., 19th; Fort 
Keogh, 50, w., 26th; Dodge City, Kansas, 52, s., 17th; Pales- 
tine, Texas, 50, w., 22d; Toledo, 50, e., 23d; Kittyhawk, 
North Carolina, 51, w., 10th; Hatteras, North Carolina, 56, 
n.e., 10th; Portsmouth, North Carolina, 66, n.e., 10th, 52, s.w., 


New England, from 57 to 76; middle Atlantic states, 53 to | 934 


75; south Atlantic states, 66 to 81; Florida peninsula, 71 to 74; 
east Guif states, 67 to 78; west Gulf states, 63 to 83; Rio 
Grande valley, 57 to 82; Ohio valley and Tennessee, 57 to 66; 
lower lake region, 64 to 72; upper lake regi®n, 67 to 77; extreme 
northwest, 74 to 80; upper Mississippi valley, 55 to 71; Mis- 
souri valley, 62 to 70; northern slope, 61 to 66 ; middle slope, 
44 to 60; southern slope, 33 to 66; southern plateau, 30 to 37; 
middle plateau, 43 to 53; northern plateau, 53 to 75; north 
Pacific coast region, 70 to 76; Middle Pacific coast region, 59 
to 73; south Pacific coast region, 36 to 74. High stations re- 
port the following percentages not corrected for altitude: Chey- 
enne, Wyoming, 49.6; Pike’s Peak, 83.0; Santa Fé, 36.6; Mt. 
Washington, 86.6. 


WINDS. 


The prevailing winds during the month of April at Signal 
Service stations are shown on chart number ii by arrows flying 
with the wind: 

On the New England and middle Atlantic coasts the winds 
are northwest to southwest. In the south Atlantic states, 
from southeast to southwest, except at Hatteras, Kittyhawk 
and Norfolk, where they are northeasterly. In the Gulf states, 
Indian territory, Tennessee, and Kansas, southerly winds pre- 
vail, while in the Ohio, upper Missouri and Mississippi val- 
leys, the winds are generally from north to east. South to 
west winds prevail on the north Pacific coast, and west to 
northwest in northern California. In the plateau regions the 
winds are generally from south to west. 


TOTAL MOVEMENTS OF THE AIR. 


The following are the largest total movements at Signal 
Service stations: Mount Washington, 22,005 miles; Pike’s 
Peak, 16,938; Hatteras, North Carolina, 12,935; Portsmouth, 
North Carolina, 12,702; Kittyhawk, North Carolina, 11,854; 
New Shoreham, Rhode Island, 11,552; Indianola, Texas, 11,- 
098; Sandusky, 11,093; Dodge City, Kansas, 11,109; Fort 
Elliott, Texas, 10,712; Sandy Hook, New Jersey, 10,305; 
Champaign, Illinois, 10,057; Bismarck, Dakota, 10,035; Hu- 
ron, Dakota, 10,010; Cape Henry, Virginia, 9,757; Barnegat, 
New Jersey, 9,680; Milwaukee, Wisconsin, 9,646; Grand Ha- 
ven, Michigan, 9,580; Galveston, Texas, 9,551; Cape May, 
New Jersey, 9,432; North Platte, Nebraska, 9,412; West Las 
Animas, Colorado, 9,344; Moorhead, Minnesota, 9,286; Macon, 


North pe 9,204; Fort Keogh, 9,163; Rochester, 9,106; 


Port Eads, Louisiana, 9,040; Yankton, Dakota, 9,032; Hen- 
rietta, Texas, 9,016; Eagle Rock, Idaho, 8,702; Punta Rassa, 
8,632; Madison, Wisconsin, 8,613; Concho, Texas, 8,363; Os- 
wego, New York, 8,267; Boston, Massachusetts, 8,239; De- 


LOCAL STORMS. 


Palestine, Texas, 22d, violent storm; wind reaching maxi- 
mum velocity of fifty miles ; much damage done in this city to 
fences, buildings, ete. Sandusky, Ohio, 23d, destructive gale 
reaching its height at 2:15 a.m. The schooner “Gallatin,” 
while off Cleveland, sprang a leak and the high wind caused 
her to fill rapidly. She became unmanagable and went ashore 
on Chickanola reef and sank. -During the gale there were 
thirty vessels sheltered at Kelly’s Island; all of them were 
more or less damaged. At Marblehead, seven docks were 
washed away. The damage by this storm, to fishing interests 
was very great. 

Topeka, Kansas, 6th, during evening, a tornado started near 
Raymond in Rice county, moved in a northerly direction and 
prostrated the telegraph poles, when it crossed the Santa Fe 
railroad track. In this neighborhood several buildings were 
demolished, one person was killed and another fatally injured. 
Proceeding northward the storm struck the town of Chase, de- 
molishing twenty out of thirty-six buildings and threw railroad 
cars from the track ; three persons were killed and one fatally 
injured. At the same time another small tornado passed 
through the eastern part of the county, but did but little 
damage. In some places the wind sucked all of the water out 
of wells. As the storm-cloud approached Chase it was of 
funnel-shape, whistling and twisting with great velocity. 
Many of the inhabitants are more or less injured, but few cscap- 
ing without hurt of some kind. The people are living in box- 
cars and many families are in destitute conditions. 

At Strafford, Kansas, a village of about mgt | houses, 
about two hundred miles southwest of Topeka, all but two 
horses were blown down; one man was killed and several per- 
sons were, more or less, injured. Reports from Keosauqua, 
say great damage was done throughout. the lower Des Moines 
valley. At Keosauqua one house was demolished and several 
others injured; tress and fences blown down in all directions. 
At Ashton, Missouri, same date, a tornado did great damage ; 
four houses were demolished and others suffered loss of chim- 
neys and roofs. 

Detroit, 6th, between Clyde and Highland, near the Flint 
and Pere Marquette railway, about forty miles from Detroit, 
about 8 p. m., a violent tornado occurred; houses were de- 
stroyed and a number of lives were lost. In-Alamo township, 
Kalamazoo county, houses and barnes were unroofed, two per- 
sons were killed and another injured. The storm struck this 
section between 5 and 6 p. m., and moved eastward across the 
northern part of the country. . 

At Otsego, Allegan county, Michigan, the storm was very 
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the westward of this place, the storm could be distinctly seen cur- 
veting in thesky. After leaving Allegan and Kalamazoo coun- 
ties, the storm passed across the northwest corner of Calhoun 
county, and across the southern part of Barry county, where in 
the latter it struck near Hickory Corners, in Johnstown township 
about five-thirty p. m., and was accompanied by the heaviest hail 
ever known in that section; doing great damage to orchards 
and breaking windows. Its course was from west to east and 
every thing in its track was demolished. The width of track 
where the greatest damage was done, is from forty to fifty rods. 
Inside this expanse it cleared everything, leaving a course as 
decidedly marked as the path of a reaper through a field of 
grain. Outside the immediate path, the damage was slight 
on either side; and at a quarter of a mile distant no damage was 
done. A number of dwellings, barns and other buildings were 
blown down or unroofed. Several persons were injured. 

At Bedford Centre, Calhoun county, the tornado was seen 
in a northerly direction. in the form of a funnel-shaped cloud 
with the vortex downward, moving to the northeast, and seem- 
ed to lower itself to the earth, again ascend and move onward 
in the upper regions. It passed through the township of Kal- 
amo, Eaton county, within a mile of Charlotte, sweeping 
everything in its path, which was from four to twenty rods in 
width. The largest trees were twisted off from four to thirty 
feet from the ground and carried considerable distances. A 
number of dwellings were totally destroyed, together with 
numerous other buildings. Several lives were lost and many 
persons injured. Many persons, seeing its approach, took 
refuge in their cellars and thus escaped bodily injury. The 
damage at this place is estimated at one hundred thousand 
dollars. In this vicinity the tornado was accompanied by hail 
sufficiently large to break windows. 

In Ingham county the tornado struck the southeasteru cor- 
ner in the northern part of White Oak township, accompanied 
by hail and thunder. Several houses were totally destroyed ; 
one man was instantly killed by a piece of timber; a number 
of sheep were killed by falling timbers of the barn in which 
they were sheltered. A pond near the barn, in which the water 
was several feet deep, was emptied of all the water. In Liv- 
ingston county no damage has been reported. 

A 5 p. m., Mount Pleasant, Isabel county, was struck by 
a severe hail storm; some of the stones were an inch and a 
half in diameter; one was picked up that measured six inches 
in circumference. In Midland county, several dwellings, barns 
and other buildings were destroyed; one person killed and 
several injured. Its course was in an easterly direction, and 
its path not more than one-quarter of a mile wide. The tor- 
nado struck Bay couuty about 6 p. m., causing great distruct- 
ion in the townships of Williams, Beaver and Kawkawlin. 
In Angres township the damage was Jess serious. It passed 
through three miles of timber and scarcely left a tree standing. 

Port Huron Michigan, 9th., 12 m., during gale a sail-boat 
was capsized and sunk. Cairo, Illinois, 22d, abont 4.40 p. m., 
a violent tornado struck this city. It first struck this vicinity 
near Charleston, Missouri, about twelve miles south-southwest 
of Cairo, where fences were blown down and trees uprooted for 
a distance of about one and a-half miles in length and three- 
fourths of a mile in width. Its first appearance was in the 
northern part of the city. Its path over the city was about 
one mile wide. In the northern part of the city, four empty 
freight cars were blown from the track; many houses were 
unroofed, chimneys and trees blown down. Two hundred feet 
of wooden sidewalk was lifted and carried a distance of one 
hundred feet. In another place thirty feet of heavy oak side- 
walk, twenty feet in width, was taken up and carried a distance 
of sixty feet, breaking down a telegraph pole in its course, A 
large gas-holder, sixty feet in diameter, was struck and over- 
turned, the heavy iron columns supporting the tank were torn 
off and broken. Persons and animals were taken up and car- 
ried considerable distances. The damage done in Cairo is es- 


timated at $30,000. 


| fifty henses in the heart of the town were demolished. 


feet long, was completely demolished. Beyond this place the 
tornado lifted from the earth and continued its north-northeast- 
erly course, descending at a point about five miles distant, where 
it swept_over a farm blowing down and uprooting large trees 

demolishing fences, etc. From this place it again ascended 
and not strike the earth until it reached a point a little west of 
Carmi, Illinois, where it was very destructive. In this vicin- 
ity a double log house was totally demolished; other houses 
and out-buildings were blown down or unroofed; orchards and 
many miles of fencing were destroyed. No damage was done 
in Carmi. 

Springfield, Illinois, 6th, severe storm of rain, hail, and 
thunder; several barns in vicinity were unroofed or blown 
down together with trees, fences, signs, etc: No damage was 
done in the centre of the city. 

Smithville, Dakota, 21st, very heavy, rain and snow storm 
accompanied by high wind. Fifteen miles of telegraph line 
between Smithville and Rapid City were prostrated. 

Dodge City, Kansas, 6th, reports from Lyon, a small town 
about one hundred miles east of this city, say that the town 
was nearly destroyed by a tornado on the 5th instant. Two 
persons are reported to have been killed. 

Dana, Iowa, 8th, about five p.m. a tornado passed near 
station, accompanied by rain and hail, destroying buildings 
and doing other damage. 

Savannah, Georgia, 24th, a tornado of destructive force oc- 
curred near Macon, Georgia, on night of 23d instant; several 
lives were lost and considerable property destroyed. 

Evergreen, Indiana, 19th, about twelve thirty a. m.a de- 
structive tornado visited this place, seventeen buildings were 
destroyed, many others injured. The damage in Evergreen is 
estimated at thirty-five thousand dollars. 

The observer at Des Moines sends the following report of 
the tornado which originated opposite Sheldahl, Lowa, on the 
evening of the eighth and moved in a northerly direction, pas- 
sing about one mile north of Ames, Iowa: ‘The average 
width of path was about 300 feet, and its length about 12 miles. 
A number of buildings in its path were destroyed; the Agri- 
cultural college was unroofed, trees were torn up by the roots, 
and fences and light buildings were blown away.” 

New Orleans, 18th.—During the evening a severe tornado 
visited the southern part of this parish. In the city proper, 
except afew signs that were blown down and a few limbs 
blown from the trees, but little damage was done. At Caroll- 
ton, at 6.30 p. m., it could be seen coming in a northwesterly 
direction from a point about a mile distant on the other side 
of the river. In an instant it struck the river, raising from it 
a quivering column of water sixty feet high. It struck the 
ferry-wharf, lifting it from the river and landing it some dis- 
tance on the bank in a demolished condition. Many dwell- 
ings were blown down or unroofed; several persons were in- 
jured by falling timbers. The damage to property is esti- 
mated at $25,000. 

Morgan City, Louisiana.—During the night of the 13th this 
section was visited by a most terrible storm, causing the water 
to rise and destroying an immense amount of property. The 
Ramos railroad bridge was carried away, and at Drew’s Mills 
about twenty dwellings were destroyed; only one house re- 
mained standing. Along Bayou Teche cabins and other 
small buildings were destroyed on every plantation. In Ber- 
wich a school house was blown from its foundation and two 
men killed by the falling timber. Many persons narrowly es- 
caped drowning. The destruction of live-stock throughout a 
large section of country is very great. A sugar house in 
Saint Charles parish was blown down and a man killed. At 
Fausse Point forty houses were swept away, and the loss of 
stock, crops, etc., is enormous. 

On the 19th a terrible tornado struck Brownsville, Mis- 
souri, completely destroying a large part of the town. Eleven 
persons were killed and one hundred and fifty injured. Vaan 
The 
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storm struck the town at 4 p. m.; large two-story brick build- 
ings were lifted from their foundations and the ruins scattered 
in all directions; frame dwellings were overturned and crushed 
into splinters; large trées were uprooted and carried long dis- 
tances; and animals were picked up, carried various diftances, 
and dropped lifeless along the path of the storm. Just before 
the funnel-shaped cloud struck the town, a loud roaring noise 
was heard, which was followed by several loud electrical ex- 
plosions. The funnel-shaped mass had a rapid rotary motion, 
drawing within its vortex everything with which it came in 
contact. ‘Phe storm-track was about two hundred yards wide, 
with a zigzag course from southwest to northeast. 

At Renick, Randolph county, about 6 p. m., sixty miles 
northeast of Brownsville, a tornado exhibited considerable vio- 
lence, which was attended by a whirling motion. 

At Montrose, Henry county, 4.10 p. m., a violent tornado did 
much damage. 

In Reynolds county, Missouri, on the 8th, at 6 p. m., a small 
tornado, about one hundred yards wide, swept everything clean 
in its path. The same locality was visited by the memorable 
tornado of 1850. 

Pennsville, Pennsylvania, on the 19th: a severe storm burst 
suddenly on this community about 4 p. m.; it was of short dura. 
tion and very limited in its track. It moved from southwest 
to northeast, passing over the northern part of Fayette county. 
The destruction by this tornado has never before been equalled 
by any like oceurrence Buildings were demolished or un- 
roofed ; chimneys, fences and trees blown down; and a number 
of persons were injured, some of whom have since died. 

New Orleans, April 22d, a tornado swept across the Chicago, 
Saint Louis and New Orleans railroad, between Summit and 
Bayou Chitto, Mississippi, prostrating telegraph poles on both 
sides of the track for a distance of one mile and uprooting 
trees, many of them falling across the railroad. 

Monticello, a town twenty miles east of Brookhaven at 12:15 
p. m., was nearly destroyed—only three houses, on the out- 
skirts, being left. Nothing before has ever been experienced, 
like this, at this place. Ten persons were killed instantly. 
Out of a population of one hundred and fifty, very few escaped 
without injury. A fine residence, four miles west of Monticello, 
was entirely destroyed. 

Natchez, Mississippi, 19th, about nine p. m.,a storm of great 
severity burst upon the city, continuing for a few minutes, dur- 
ing which time it wrecked buildings, uprooted trees, prostrated 
fences and tore signs from their fastenings, while the acecom- 
panying rain deluged cellars, doing an incalcuable amount of 
damage. Great damage was done to fruit and spring vege- 
tables by the hail. The course of the storm was from north- 
west to southeast. 

Abilene, Kansas, 7th, heavy rain and wind storm doing con- 
siderable damage in the eastern and southwestern parts of 
Dickinson counties. 

At Chapman, a church was demolished; roofs of several 
houses were blown off; barns and other buildings damaged. 

At Woodbine, a church, three buildings and a blacksmith 
shop were demolished. 

On Holland creek, eighteen miles southwest from Abilene, 
considerable damage was done. This storm struck the coun- 
ties at the southwest corner and traveled in a northeasterly 
course. 

On the same date, at Rosalia township, in Butler county, 
Kansas, 10.30 p. m., three houses were overturned, one man 
killed and several persons injured. The storm was from 
southwest to northeast. 

Junction City, Kansas.—About midnight a tornado passed 
over this neighborhood from the southwest which was very 
destructive. 

At Fort Riley, Kansas, most of the buildings were un- 
roofed and a portion of the walls destroyed, involving a loss 
of from $25,000 to $30,000. At Wakefield, Clay county, eight 
houses were destroyed. In all parts of the county, barns, out- 
houses and fences were destroyed. 


Maysville, Kentucky, 28.—A tornado has caused great de- 
struction on Tuckehoe ridge; several large tobacco houses 
were blown down and their contents scattered. At Lawrence, 
a brick church was unroofed and one end blown in; a school- 
house, two dwellings and a number of barns and out-build- 
ings were destroyed. The storm was the most violent ever 
known in this section. 


VERIFICATIONS. 


INDICATIONS. 


The detailed comparison of the tri-daily indications for 
April, 1882, with the telegraphic reports for the succeeding 
twenty-four hours, shows the general average percentage of 
verifications to be 84.9 percent. The percentages for the four 
elements are: Weather, 87.4; Direction of the Wind, 88.1; 
Temperature, 84.1; Barometer, 79.1 per cent. By geogra- 
phical districts they are: For New England, 82.6; middle 
Atlantic states, 85.0; south Atlantic stateg, 84.4; east Gulf 
states, 87.4; west Gulf states, 86.0; lower lake region, 86.2; 
upper lake region, 83.8; Tennessee and the Ohio valley, 83.1; 
upper Mississippi valley, 83.9; lower Missouri valley, 84.1; 
northern Pacific coast region, 94.1; middle Pacific coast re- 
gion, 78.0; southern Pacific coast region, 98.6 

There were 96 omissions to predict (38 being due to the 
absence of reports from the Pacific coast) out of 3,690, or 2.33 
per cent. Of the 3,594 predictions that have been made, 98, 
or 2.73 per cent., are considered to have entirely failed; 102, 
or 2.84 per cent., were one-fourth verified; 397, or 11.04 per 
cent., were one-half verified ; 673, or 18.73 per cent., were three- 
fourths verified; 2,324, or 64.66 per cent., were fully justified, 
so far as can be ascertained by the tri-daily reports. 


CAUTIONARY SIGNALS. 


One hundred and ninety-five cautionary signals were dis- 
played during the month of April, of which one hundred and 
sixty-eight, or 86.1 per cent., were justified by winds of twenty- 
five miles per hour, at, or within, one hundred miles of the 
station. Thirteen “off-shore” signals were displayed, of 
which nine, or 69.2 per cent., were fully justified; twelve, or 
92 per cent., were justified as to velocity; and ten or 76.9 per 
cent., were justified as to direction; Of all kinds displayed, 
there were two hundred and eight, of which one hundred and 
seventy-seven, or 85.1 per cent., were justified. Thirteen 
cautionary signals were changed to “off-shore ” signals. The 
above does not include signals ordered at sixty-nine display 
stations, where the velocity is estimated only. 


NAVIGATION. 


STAGE OF WATER IN RIVERS. 


In the table on the right hand of chart number iii., are 
given the highest and lowest stages of water observed at Sig- 
nal Service stations during the month of April. At stations 
in the lower Mississippi it will be seen that the water has fal- 
len ffom the first of the month, when it was above the danger- 
line at Cairo and Vicksburg, and only five inches below the 
danger-line at Memphis. At the close of the month it had 
fallen at all stations south of Cairo, but remained two feet 
above the danger-line at Vicksburg. At stations in the upper 
Mississippi the highest water occurred between the twen- 
tieth and thirtieth. On the twenty-fifth, at Keokuk, it was 
two feet and two inches above the danger-line, or sixteen feet 
eight inches on the gauge. The lower Missouri reached its 
maximum about the tenth of the month, and was at its mini- 
mum height from the third to fifth. The Ohio was highest at 
Pittsburg on the twenty-eighth, and highest at Louisville and 
Cincinnati from the first to the third of the month. 


ICE IN RIVERS AND HARBORS. 


Lake Champlain: Burlington, Vermont, 5th, steamer “ Wil- 
liams "? left this port for Plattsburg, New York, but was unable 
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to enter harbor on account of ice. Sixth, during morning lake 
frozen over inside Breakwater, and also a portion of Broad 


lake. Seventh, ice passed out of harbor during morning but 
remained in portions of lake. Twenty-ninth, heavy ice on lake 
shore. 


Penobscot river: Bangor, Maine, 8th, ice rapidly breaking. 
Ninth, ice moving out of river. Tenth, river open to naviga- 
tion; first arrival. 

Lake Superior: Marquette, 13th, ice cleared from around the 
docks. Duluth, Minnesota, 8th, large field of ice was blown 
into this end of lake during storm. Twenty-third, barge ‘‘ N. 
K. Fairbanks” arrived from Bufialo; first arrival from lower 


lakes. Twenty-eighth, ice nearly all driven out of lake by 
northwest. wind. Ashland, Wisconsin, 27th, navigation 
opened. 


Missouri river: Ft. Yates, Dakota, Ist, ice broke up quietly 
and began running out at8a.m. Sixteenth, first boat arrived. 
Nineteenth, first boat departed. Bismarck, 3d, ice breaking 
in river below bridge, but is closed above. Fifth, ice broke 
up and moved out at 8.45a.m. Fort Stevenson, Dakota, 12th, 
first arrival of season. Yankton, Dakota, 2d, ferry boat “ New 
Ella,” from Sioux City, arrived; first of season. Ninth, navi- 
gation fully opened; steamer “ Big Horn ” for Bismarck passed 
upward to-day. 

Red River of the North: Moorhead, Minnesota, 14th, river 
clear of ice. Nineteenth, navigation opened; steamer “J. L. 
Grandin ” departed for Forks and Pembina. 

Brie Canal: 8th, water began to’ flow in canal. Twelfth, 
canal navigation opened. 

Mississippi River: St. Paul, lst, 3d and 4th, floating ice in 
river; 10th, steamer ‘“‘ War Eagle,’’ from St. Louis, arrived; 
first boat of season. 

Green Bay: Escanaba, 4th, during storm, ice broke in bay; 
no damage resulted to shipping interests. 7th, during night ice 
moved out of the middle of bay; navigation practically opened. 
8th, barge ‘‘Nahant,” from Asthabula, Ohio, arrived; first of 
season. 

— Winneppissiogee: Lake Village, N. H., 25th, ice cleared 
in lake. 

Cumberland River: Nashville, 29th, river very low; naviga- 
tion on the Upper Cumberland is nearly suspended. 


FLOODS. 


Mobile, Alabama, 18th, 19th, owing to excessive rainfall 
many houses in city are flooded, compelling occupants to re 
move furniture to places of safety; some of the streets are im- 
passable. In some instances stock has been in great danger 
of drowning. Memphis, 15th, the Memphis and Little Rock 
railroad company sent a train from this city through to Madi- 
son, Arkansas, being the first trip made over that road since 
January 30th, owing to the submerged condition of the track. 

» Keokuk, Iowa, 22d, river rose above danger line during morn- 
ing and continued to rise all day. The Saint Louis, Keokuk 
and Northwestern railroad company were compelled to discon- 
tinue trains. 23d, river fifteen inches above danger liue ; lum- 
ber yards and saw mills in lower part of town have abandoned 
work on account of high-water. 26th, river nearly stationary. 
27th, river falling slowly. Dubuque, 19th, considerable dam- 
age has resulted from the recent heavy rains; lowlands have 
been flooded, cellars filled and gardens ruined. Land slides 
of trees, rocks and earth have occurred on the lines of the 
Chicago, Milwaukee and Saint Paul and the Illinois Central 
railroads, causing delay of trains. Saint Louis, 23d, the main 
sewer of the city drainage system gave way during the even- 
ing, being caused by the late heavy rains; fifteen blocks of 
houses were flooded almost instantly; many of the occupants 


had to be rescued in boats. The damage is estimated from 
$250,000 to $500,000. The rains throughout Kansas and Mis- 
souri were the heaviest ever known in places. At Effingham, 
Kansas, streams overflowed their banks and bridges were 
washed away. At Clarksville, Missouri, rain was very heavy, 
and the river rose to such an extent that it was feared the Sny 
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levee would give way. Fargo, Dakota, 11th, the Red river is 
still rising and an ice dam threatens to form against the piers 
of the Northern Pacific bridge. All the cabins along the 
river ofow ground are deserted, and the houses on Island 
park have the basements flooded. The water is now one foot 
above high-water of lasc year. The damage is estimated 
at $100,000. Mud is knee deep all over the city. The Union 
a is half under water and is in danger of falling. The 
Grand elevator is also half under water and basements are 
flooded. 2ist, the Saint Paul 
toba railroad bridge has been badly damaged by having 
its approaches nearly washed away. Their bridge across the 
Cheyenne river is being held down by cars loaded with rail- 
road iron, the water running to a depth of two feet over the 
top of the bridge. At Grandin station both the railroad and 
wagon bridge were carried away. The water is running over 
the track the entire distance between Grandin and Harwood 
stations. At Hillsboro, a new and stoutly built bridge was 
lifted from its foundation. The bridge at Maysville has been 
carried away. The railroad bridge across the Elm river on 
the Casselton branch has been swept away. Nearly all the 
houses built on the low lands at Grand Forks have been car- 
ried away. 

Saint Vincent, Minnesota, 23d, there are three feet of water 
on the track between Emmerson and this place. Until the 
water subsides, traflic will remain suspended between here and 
Saint Paul. The water has fallen eight feet during past 
twenty-four hours; enabling those who abandoned their homes 
on the flats to return to them. 

New Ulm, Minnesota, 14th, the Minnesota river is gradually 
spreading over the bottom lands. Communication with Ni- 
collet county is now only kept up with skiffs. 

The water in the lower Mississippi river has continued to 
fall throughout the month. The subject of floods in this sec- 
tion has been considered in previous numbers of the Review. 
At the close of the month the stage of the water at New Or- 
leans was eight inches, and at Vicksburg, two feet above the 
danger-line. 

> HIGH TIDES. 


Indianola, Texas, 4th, 5th, 30th. Toledo, 23d, water in river 
higher than ever known, a condition caused by severe north- 
easterly gale. At 7 a.m. the water was six feet above the or- 
dinary level. Considerable damage was done along the banks 
of the river; lumber was washed away; a pile-driver sunk and 
many small boats were lost. The embankment of the Toledo 
and Ann Arbor Harbor railroad was washed away for a con- 
siderable distance; both the embankment and a portion of 
the trestle were completely battered down. Damage is esti- 
mated at $3,000. Sandusky, 23d, water in bay suddenly rose 
fifteen feet, flooding the entire length of Railroad street, and 
reaching a greater height than has been known for twenty-five 
years. Large quantities of lumber were washed away. The 
water fell as rapidly as it rose. 


The following table shows the highest stages of water, 
reached in the Ohio river, at Cincinnati, with dates of oceur- 
rences, since 1832: 


Minneapolis and Mani- 


DATE. Fert. | INcueEs. 
1861 April 19th.......... 49 5 
1863 42 9 
1864 December 22d. 45 1 
1872 April 4 9 
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DATE. Year. Freer. | [xcnes. 
1873 December 5 
1874 Tanuary 4 
1875 55 4 
1876 TANUATY 5 9 
1877 January 20th . 53 
1878 | December 1éth 41 7 
1879 December 27th 42 9 
1880 February 17th. 53 2 
i881 February 16th........ 50 7 
1882 February Qth, 6 1 
1882 February 20th, 11.30 0. ll 
1852 February 20th, 12.40 p. m..... ve} 55 7 
1882 February 20th, 2.50 p. m. ° 55 10 
1882 February 20th, 5.30 p. m. 56 | 3 
1882 Febrarp 20th, 7 p. m........ 58 6 
1882 February 2ist, § a, m..... 5S 6 


TEMPERATURE OF WATER. 


The temperature of water as observed in rivers and harbors 
at Signal Service stations, with the average depth at which 
observations were taken, is given in the table on the right 
hand of chart ii. Observations on temperature of water were 
not taken at the following-named stations, on the dates given, 
on account of ice in harbors: Escanaba, first to eighth, inclu- 
sive; Marquette, first to sixth; Duluth, first to twenty-seventh. 

In the first column of the table is given the maximum tem- 
perature observed during the month; and in the second column 
the minimum temperature observed during the month. It 
will be seen that the greatest range of water temperature oc- 
curred at the west Gulf stations, where it ranged from 18°.4 
at Indianola to 19° at Galveston. At the stations on the east- 
ern Gulf the smallest ranges in water temperature were re- 
ported. 

The following table gives the highest and lowest tempera- 
ture of water observed at the several stations, with the range 
of water temperature, mean temperature of the air at the sta- 
tion, and the depth of water at which the observations were 
taken : 

Temperature of Water for April, 1882. 


Temperature | | 

at bottom. |Average| 

| Rance, (depth in} sss 

Range. ltect andj =. ° 

Max. | Min | inches. | 

| } 

ft. ia. | ° 
“4. 81. 13.0 2 0! 36.9 
63.5 11.1 § 9 | 66.6 
Baltimore. 545 47.5 52.0 
Bost0n 45.6 39.5 6.1 | O 42.0 
Buffalo..... 49.9 38.6 n.3 | 40.8 
Burlington | 38.3 43 | 19 5! 38.7 
Cedar Keys.. 71. 8.0 73.4 
6. | | 0.0 | 8 | 66.6 
ONIN COLTER 50. 43. 48.9 
| & @.4 9.6 4 0 44.4 
Detroit...... 9.0 | 24 3 45.9 
Dulath...... 36. 84.5 1.5 38 $7.5 
Eastport... 97.3 | 33.3 | 40 | 16 2 35.0 
Galveston. | 58. | 19.0 14 9 | 73.6 
o.6 | 184 | 78.2 
Key West.. | 3 78.5 
Milwaukee | 47.1 9.6 | 5 | 8&8 O| 428 
Mobile........... 6 | 6&3 | 1 7.6 
$9.7 | 11.6 | 4 43.6 
46. 38.5 | 7.5 1 9 | 48.1 
New York........ 49.3 41.3 | 8.0 23 2); 4.1 
New Shoreham 46.1 | 7.7 48,2 
él. 16 10 55.7 
Pensacola..... | 73.5 6.7 | 68 | 18 0 70.4 
| 42, 34. 80 | 19 2! 483 
Portland, Ore 68.3 48.2 | 91 722 1 | «(48.6 
68. | 40 9 10 72.7 
WE 47.5 38.6 | 9.0 uO 41.7 
85.5 72.6 12.9 | 9 75.3 
52.1 39.8 122.3 | 1 1 46.2 
Sandy Hook 48.9 42.6 | 46.8 
San Francisco.......... 54.6 53.3 13 | 2 0 62.4 
71.4 64.9 65 | 13 4 | 68.0 
72.0 61.0 | 11.0 0 62.2 
55. 42. ; 13.0 ll 46.5 


ATMOSPHERIC ELECTRICITY. 
AURORAS. 


Auroral displays were of unusual frequency during the 
| month. The display which began on the evening of the 16th 
| was the most extraodinary that has occurred for many years, 
| and was visible at a great number of stations throughout the 
United States. It was observed as far south as Key West, 
| at stations in the Gulf states, in southern Texas, New Mexico, 
and California and by numerous steamships and vessels. On 
| vessels in the north Atlantic, during the display, the magnetic 
/needle deviated north and south of its true position; and long 
_telegraphic cireuits, extending north and south, east and west, 
‘in the United States were worked without the aid of battery. 

The following extract from a communication, published in 
“Nature,” from Mr. A. G. Whipple, an English scientist, 
| Shows that its influence was also felt in England: 
| “It may interest some of your readers to know that a mag- 
‘nestic storm of unusual intensity raged from about midnight of 
| Sunday, the 16th, to midnight of the 17th. We observe a tre- 
‘mendous spot which appeared on the sun’s disc, first on the 
|13th, is now rapidly approaching the central meridian, and a 
group observed on Saturday a little in advance of it, appears 
to have undergone considerable change in the interval. 
(Signed.) G. M. WHIPPLE, 
Kew Observatory, Richmond, Surrey. 
April 18th, 1882.” 

Eastport, Maine, 16th, a faint diffuse auroral light appeared 
in the north at 8 p. m. It gradually rose toward the ze- 
nith, increasing in brilliancy. At 8.30 p. m. a striated are 
extending from northwest to northeast, with a breadth of 
(15° and altitude of 45°. At 8.40 p. m. the are dissolved 
/into numerous beams, all parallel to each other and pointing 
itoward the zenith. At 9p. m. the whole northern sky from 
west to east was filled with beams, some of which were of blood 
red and others of light red color. It continued to extend south- 
ward and at eleven p. m. reached the zenith, forming a half 
crown. Ateleven thirty p.m., the whole sky was filled with 
beams, all pointing toward the zenith, forming a perfect coro- 
na, and some of the beams reaching within 10° of the south- 
ern horizon. At 11.40 p. m. the aurora became slightly ob- 
seured by cirrus’ clouds. At midnight it was still visible, 
though rapidly fading. Telegraphic communication was se- 
riously interrupted by its influence. 

Washington, District of Columbia, 16th, an aurora was 
visible at 9.54 p m., in the form of an are, 2° in width 
‘and about 6° above the northern horizon; the base of 
the dark segment measuring about 35°. At 11 p. m., the 
‘are was quite brilliant and of increased dimensions; the 
pale green light which had been formerly observed had 
‘then become quite strong; the summit of the arch had 
‘reached an altitude of 12°, the arch itself being fully 8° 
in width, while the base of the segment measured about 
(55°. At 11 p.m., a few faint streamers projected not more 
than 3° above and from the corona of the arch. At eleven 
‘post-meridian, the summit of the arch reached an altitude 
‘of 20° and extended from 100° to 250° azimuth; brilliant 
streamers, narrow and pointed at the ends, shot upward 
‘to the zenith from the whole length of the arch; the up- 
‘ward motion was very rapid, and resembled flashes of light- 
‘ning. The streamers gradually diminished in length and 
_brillianey after midnight, and at 12.40 a. m. of seventeenth no 
motion was perceptible. At 12.45 a.m. the arch was faintly 
defined and without streamers. At 1.00 a. m. the arch was 
again well defined and of brighter color. At one-thirty 
the aurora revived, but did not equal its former brilliancy; 
the crown of the arch had an elevation of about 10°, 
without any change in its azimuth; broad streamers 
flashed upward at short intervals, some extending nearly 
to zenith. At 2 a.m. the streamers subsided, and at 2.12 
a. m. the arch broke up into faint bands of light. At two- 
twenty-five only a faint light remained in tne northern sky. At 
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3.40 a. m. a small, well-defined arch of about 5° altitude and 
30° azimuth, without streamers, was visible. At 4 a. m.a few 
streamers without motion were observed, and continued until 
daylight. The color of the aurora throughout the entire dis- 
play was a pale yellow, with the exception of a broad streamer 
at the western extremity, which from 11.30 to 11.40 p. m. was 
of bright crimson. At Key West, Florida, from 1 to 1.30 a.m. 
on the 17th, the aurora was observed, consisting of a diffuse 
light, resembling the morning twilight, extending to an alti- 
tude of 10°, and from 134° to 190° azimuth. 

Chicago, 16th, Aurora observed at 9.40 p. m., consisting of 
a hazy segment of 15° altitude, surmounted by an arch of light 
about 5° broad, extending from about 40° east of north to 30° 
west of north. The areh slowly ascended and at 10.15 p. m. 
was of about 40° altitude. During the next ten minutes the 
arch widened toward both zenith and horizon, and disap- 
peared, leaving only a faint glow. At 10.30 p. m., vertical 
columns began to shoot upward from near the north point, 
toward the zenith, which were soon accompanied by similar 
displays from first the west, and afterward from the east; the 
aurora meanwhile having extended laterally to about 55° west 
of north and to about 70° east of north. The shafts gradually 
extended laterally and finally converged to a point about 15° 
south of the zenith, changing in color from pale yellow to blue, 
red and crimson, shooting up and down from horizon to zenith 
resembling a ray of sunlight refigeted from a rapidly rotated 
mirror. About 10.45 p. m. it reached its maximum brilliancy. 
The point of convergence near the zenith, a cireular black nu- 
cleus presented a decided contrast to the brillianey of the con- 
verging beams, which varied from a deep red at their sum- 
mits, toa pale blue near the horizon. At this time the display 
covered two-thirds of the sky. At irregular intervals, a trem- 
ulous swinging movement from east to west, and vice-versa, 
was observed. At 10.55 p. m. it began to fade, and at eleven 
post-meridian only a faint glow remained, varied by occasional 
feeble beams shooting from the horizon toward the zenith. 
The wires of the various telegraph offices were unusually af- 
fected. At the Western Union Office, the batteries were de- 
tached and the wires worked to both Omaha and New York, 
the current being very powerful. Wires running north and 
south were also much affected but not nearly so powerfully as 
those running east and west. The display continued until day- 
light of the 17th, and was characterized by recurring fits ;— 
consisting chiefly of vertical shafts shooting upward from the 
horizon with great rapidity and quickly disappearing, and a 
faint luminous glow resembling dawn. 

At Indianola, Texas, the aurora was observed from 10 to 10.30 
p. m. in the northern sky extending 10° east and 10° west of 
the magnetic meridian and to an altitude of 45°; no streamers 
or arch were visible but the aurora consisted of a diffuse pale 
red light, resembling the light of a distant prairie fire. , 

At Olympia, Washington Territory, from 12.30 to 12.50 a. m. 
the aurora was observed through broken clouds, resembling 
the glow of a distant fire. 

At San Francisco, 16th, 8.15 p. m., an nnusually brilliant 
aurora of deep crimson color, spread over the northern sky, 
extending to an altitude of 35°, with a wavy motion which 
soon afterwards settled to a dull steady glow and gradually | 
died away at 9.30 p.m. Ati1lp.m. it appeared again, con- | 
sisting of several columns of white to orange color, extending 
toa height of 75°. The display attracted the attention of 
a large number of spectators, who imagined it to be the re- 
flection from a large fire. At Visalia, California, the display 
began at 8.35 p.m. The northern sky from east to west was 
of a fiery color, with a motion from east to west; its greatest 
brillianey occurred between 8.35 and 9 p.m.; altitude 50°; azi- 
muth 135°; it remained visible until 4 a. m. of 17th. 

The following interesting report furnished from the United 
States steamer “ Vandalia,” in lat. 30° 10’ N., long. 78° 19’ W., 
by Captain R. W. Mead, United States Navy, commanding, is of 
special interest: A very remarkable aurora-borealis was 


noticed, beginning at 10 p. m., Sunday, April 16th, and ending 


about 4:30 a. m., Monday, April 17th, 1882. It was preceded 
by an are of greenish hue, the base of which was about 45° in 
length, with its centre not more than 10° in height, directly 
under the Polestar. Thislasted about half an hour, when wave- 
like shafts of light of different shades of pink, blue, yellow and 
greenish white colors shot up, all converging toward a common 
point, about 20° directly above the north star. The base in- 
creased one point, ending at n.n.e. and the other at w.n.w. 
Evidently the compass was affected, for when the light at the 
northern point increased in intensity, the ship, apparently 
came to windward of the course, (attributed at the time to 
bad steering,) but when the light at the western end increased 
in brilliancy, the ship, apparently, fell off to the leeward. 
The compass course was northeast by east; wind east by north. 

The display next in importance to that of the 16th, was ob- 
served during the evening of the 19th and early morning of 
20th. Atmany stations it was scarcely less brilliant than that 
of the 16th. It was observed from stations in New England 
westward to Umatilla, Oregon, and southward to Nashville, 
Tennessee, and at Pheonix, Arizona. Displays of less import- 
ance and of varying brillianecy, also occurred on the following 
dates: 5th, 13th to 24th, 28th, 29th. 


THUNDER STORMS. 


P They were reported in the various districts on the following 
ates: 

New England, 2d, 4th, 6th, 7th, 19th, 20th. 

Middle Atlantic states, 2d to 4th, 6th, 9th, 10th, 12th, 14th, 
19th, 20th, 22d, 23d, 26th, 27th, 28th, 30th. 

South Atlantic states, 2d to 5th, 7th to 10th, 12th, 19th, 20th, 
22d, 23d, 27th to 29th. 

Florida peninsula, 8th, 10th, 15th, 20th. 

poe Gulf states, 2d, 3d, 5th to 13th, 17th to 20th, 22d, 26th 
to 29th. 

— Gulf states, 2d, 5th to 12th, 18th, 19th, 2ist, 22d, 26th 
to 29th. 

Rio Grande valley, 7th, 8th, 26th, 28th, 29th. 

Ohio valley and Tennessee, 2d to 4th, 6th to 9th, 18th, 19th, 
21st to 23d, 26th to 28th. 

Lower lake region, 1st, 2d, 4th, 6th, 7th, 19th, 27th, 28th. 
fe pa lake region, 1st to 4th, 6th to 9th, 18th, 19th, 22d, 26th, 

th. 

Cpper Mississippi valley, 1st to 9th, 18th, 21st, 22d, 25th, 26th. 
issouri valley, 1st to 8th, 11th, 17th to 19th, 21st, 22d, 25th, 
26th, 28th. 

Southern slope, 4th, 5th, 7th, 10th, 11th, 21st, 26th to 30th. 

Southern plateau, 1st, 3d, 12th to 14th, 16th, 29th, 30th. 

Thunder-storms were also reported from the following sta- 
tions not included in the districts named above: Bismark, 
Dakota, on the 7th; Blackfeet Agency, Montana, on 24th; 
Fort Custer, Montana, 6th; Terry’s Landing, Montana, 24th ; 
Fort Washakie, Wyoming, 11th; Fort Collins, Colorado, 17th ; 
Pike’s Peak, 4th; North Platte, Nebraska, 4th, 8th, 17th, 25th; 
Dodge City; Kansas, 7th; Spokane, Washington, 26th; Eagle 
Rock, Idaho, 3d; Boise City, Idaho, 22d; Fort MeDermitt, 
Nevada, 3d. 

During thunder-storms the following instances of damage by 
lightning occurred: Burlington, Vermont, 6th, at Winooska 
Falls, during morning, a church was struck by lightning; a 
cross on the building was thrown down and a quantity of sla- 
ting was torn off. Chattanooga, 22d, a tree was struck by light- 
ning; @ person in vicinity was stunned and a cow killed. 
Friendship, New York, 2d, 6 a.m., lightning struck an oil-tank 
and two derricks. Buffalo, 2d, the railroad station at Buffalo 
Plains was struck by. lightning, set on fire and destroyed. 
Another building was also consumed at the same time. 


OPTICAL PHENOMENA. 


SOLAR HALOS. 


Solar halos have been observed in the various districts on 
the following dates: 
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New England, 1st, 4th to 6th, 8th, 10th, 19th, 24th, 25th. 
Middle Atlantic states, 1st, 3d, 4th, 9th, 18th, 22d to 24th, 
26th, 29th. 

South Atlantic states, 1st, 13th, 18th, 22d, 26th. 

Hast Gulf states, 17th, 20th, 24th, 25th, 30th. 

West Gulf states, 3, 4th, 6th, 8th, 20th, 24th, 27th. 

Tennessee, Sth, 6th, 11th, 18th, 28th. 

Ohio valley 1st to 6th, 8th, 11th, 12th, 17th, 18th, 20th, 21st, 
24th, 27th, 28th. 

Lower Lake region, 1st, 4th, 5th, 7th, 9th, 18th, 19th, 22d, 
23d, 25th, 26th, 29th. 

Upper Lake region, 10th, 12th, 16th, 17th, 18th, 21st to 26th, 
28th. 

Upper Mississippi valley, 4th to- 7th, 11th, 12th, 21st, 23d, 
24th. 

Missouri valley, 3d to 6th, 18th, 29th. 

North Pacific coast region, 2d, 12th, 13th, 29th, 30th. 

Middle Pacific coast region, 4th, 7th, 10th, 11th, 14th, 16th, 
to 19th, 21st, 22d, 28th to 30th. 


Solar halos were also reported from the following stations | - 


not included in the districts named above: Key West, 9th, 
10th, 16th, 19th; Santa Fé, New Mexico, 2d, 12th; Salt Lake 
City, 12th, 29th; Umatilla, Oregon, 13th; Dayton, Washing- 
ton, 29th; Carson City, Nevada, 11th; San Diego, California, 
9th; Campo, California, 27th. 


LUNAR HALOS. 


Lunar halos have been observed in the various districts on 
the following dates: 

New England, 4th, 26th, 29th. 

Middle Atlantic states, 2d, 4th, 8th, 14th, 16th, %d, 25th, 
28th, 29th. 

South Atlantic states, lst, 3d, 5th, 19th, 27th, 28th, 30th. 

East Gulf states, 24th, 26th, 27th, 29th, 30th. 

West Gulf states, 3d, 4th, 23d to 25th, 27th, 29th; Tennes- 
see, Sth, 21st, 26th,; Ohio valley, 3d to 6th, 13th, 23d, 25th, 
28th. , 

Lower lake region, 1st, 3d, 10th, 26th. 

Upper lake region, 1st, 3d to 6th, 8th, 16th, 20th, 22d to 26th, 
29th. 

Upper Mississippi valley, ist, 3d to 6th, 22d, 23d, 25th, 26th. 

Southern slope, 1st to 3d, 23d, 24th, 26th, 30th. 

Jorthern slope, 22d, 25th. 

Southern plateau, 1st, 2d, 28th, 29th. 

North Pacific coast region, 28th, 29th. 

Middle Pacifle coast region, 1st, 4th, 22d, 26th, 30th. 

Lunar halos were also reported from the following stations 
not included in the districts named above: Fort Brown, Texas, 
3d; Fort Yates, Dakota, 27th; Yankton, Dakota, 20th; Protem, 
Missouri, 3d, 4th; Fort Washakie, Wyoming, 29th; Pike’s 
Peak, Colorado, 2d; Spokane, Washington, Ist; Winnemucca, 
Nevada, 8th; Salt Lake City, Nevada, 2d, 22d, 29th; Umatil- 
la, Oregon, 23d, Boise City, Idaho, 29th; Visalia, California, 
Ist, 28th, 30th. 


MIRAGE. 
Rio Vista, California, 17th; Alexandria, Dakota, 4th, 15th, 
28th, 29th; Indianola, Texas, 23d, 29th. 


MISCELLANEOUS PHENOMENA. 


SUNSETS. 


The characteristics of the sky as indicative of fair or foul 
weather for the succeeding twenty-four hours, have been ob- 


‘served at all Signal Service stations. Reports from 187 sta- 


tions show 5,494 abservations to have been made, of which 25 
were reported doubtful ; and of the remainder, 5,469, there were 


4,539, or 83.0 per cent., followed by the expected weather. 


SUN SPOTS. 
The following record of observations has been forwarded by 


Mr. D. P. Todd, Director of the Lawrence Observatory, Am- 
herst, Mass. : » 


Disappear’d Reappear'd Total No 
Date— |No.ofmew) by by visible. 
Gr’ps|Spots Gr’ p+|Spots Gr'ps Spots Gr’ps|Spots 
1, lp. m, 2 0 0 0 0 6 
ip.m.| wt} of of 8 woe 
4, 3p.m..; 0 15 2 10 0 0 5 ist 
7, 4p.m..) 3 2} 2 © 45 | Spots probably disap- 
peared by solar rotation. 
9 Ip.m..j 1 5 0 5 1 5 7 45. 
12, 1p.m..j 2 25t 1 5 2 20t 8 65. 
13, 1p. m.. 0 5 1 3 0 5 5 55 
17, 6p. m... 35. 1 125 
is 2 | 1 | 2] 0! o| 8 | of the spete vary 
2, ip.m..) 0 0 1 0 0 7 | 125, 
21, 2p.m..) 1 1 1 5 1 1 7 | 110T | Many of the spots small. 
0 0 his Three large groups of 
spots isap- 
| peared by solarrotation. 
2%, ip.m.j 0 6 0 0 
30, 12m... .. 8 po probably p- 


tApproximated. Facule were seen at the time of every observation. 

Mr. William Dawson, at Spiceland, Indiana, reports: 1st, 
eight groups, thirty-three spots; 4th, six groups, fifty-six 
spots; large group of small spots in northeast quadrant and 
large spot east of centre; 5th, seven groups, sixty spots; 
11th, eight groups, thirty-six spots; large group east of ceutre ; 
12th, seven groups, sixty-five@spots; several large groups east 
of centre; five of the spots very large; several others quite 
prominent ; very large spot and prominent penumbra at east 
edge; air very poor; 13th, five groups, sixty-five spots; the 
large spot is 1’ from east edge; 14th, seven groups, seventy- 
five spots; one spot quite large ; many others quite prominent; 
air poor; 15th, nine groups, one-hundred and forty spots; 
one very large group in southwest quadrant; the eastern group 
easily seen without telescope ; 16th, eight groups, one-hundred 
and sixty spots, twelve of which are large and twelve others 
quite prominent; 17th, nine groups, one hundred and seventy- 
five spots; two very large groups south of centre; one easily 
seen without telescope ; six groups, ninety-five spots; one 
visible without glass; 24th, three groups, thirty-five spots; one 
large group has disappeared; one large spot west of centre; 
25th, three groups, thirty spots; 27th, five groups, twenty-five 
spots; 28th, three groups, twenty spots, all of which are small ; 
30th, three groups, eighteen spots. Mr. David Trowbridge, at 
Waterburg, New York, reports: 3d, six groups, twelve spots; fac- 
ule in west; 7th, seven groups, twelve spots; facule in east; 
15th, seven groups, twenty-two spots, several of which are large ; 
one group in east easily seen withont telescope; one large 
group in west; 16th, seven groups, twenty-five spots; one 
group has disappeared and one appeared by rotation. There 
are visible ten spots included in one penumbra in the large 
group which is still plainly visible without telescope; it oc- 
eupies fully one-fifteenth of the solar diameter; 17th, six 
groups, twenty-two spots; one group has disappeared and 
another is very faint; the large group still seen with unas- 
sisted eye; 18th, six groups, twenty-six spots; one group has 
appeared and one has disappeared by rotation; two groups 
now visible without telescope; 22d, four groups, seven spots ; 
the two large groups near west margin are no longer visible 
without telescope, one of which was visible for six days with- 
out aid of glass; 23d, light groups, twelve spots; 24th, four 
groups, seven spots; one large group has disappeared by ro- 
tation; 25th, three groups, seven spots; facule near the large 
group and in the east; 26th, two groups, four spots; large 
group has disappeared by rotation; 29th, one group, one spot; 
facule ; 30th, one group, three spots; facule in east. Mr. 
H. D. Gowey, at North Lewisburg, Ohio, reports: Sunspots 
were observed on every clear day during the month; they were 
largest and most active from fifteenth to twenty-first; small- 
est and least numerous on twenty ninth and thirtieth; the 
groups and spots were exceedingly large from seventeenth to 
nineteenth. 

The following record of observations has been forwarded by 


| 
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Mr. A. G. Bender, Sacramento, California: ‘‘ Fourth, two p. 
m., four Yroups, fifteen spots; two new groups, nine spots, 
appeared since the thirty-first ultimo; fourth and fifth, four 
groups, fifteen spots; eleventh, two p. m. six groups, twenty- 
five spots; one new group, nine spots; one group, one spot re- 
appeared by rotation; twelfth, four p. m., six groups, thirty- 
five spots; one group, five spots, has disappeared by rotation 
and one group, five spots, has reappeared by rotation; thir- 
teenth and fourteenth, six groups, forty spots; fifteenth, four 
p. m., seven groups forty-five spots; one new group, one spot; 
sixteenth, four p. m., six groups, forty spots; one group, one 
spot has reappeared by rotation, and one group, one spot has 
disappeared; seventeenth, 3.30 p. m., six groups, forty-five 
spots; one new group, three spots; one group one spot has 
disappeared by rotation; 18th, half-past three p. m., six 
groups, forty spots; 20th, half-past three p. m., five groups, 
forty spots, one group, one spot has disappeared by rotation ; 
21st, half-past three p. m., six groups; one new group, one 
spot; 22d, half-past three p. m., six groups, forty spots; 23d, 
four groups, thirty-five spots; one group, ten spots has disap- 
peared by rotation; new spots have appeared in the old 
groups; 24th, half-past three p. m., three groups, twenty 
spots; one group, ten spots has disappeared by rotation; 25th, 
half-past three p. m., two groups, ten spots, some of which are 
faint; one group, ten spots, has disappeared by rotation; 
26th, two groups, ten spots; 27th half-past three p.m., one 
group, one spot; ten spots has disappeared by rotation ; 28th, 
two groups, three spots, one new group, two spots; 29th, one 
group, two spots; one group, one spot has disappeared 
by rotation; Thirtieth, three-thirty p.m., one new group, six 
spots ; one group, two spots has disappeared by rotation. At 

1 observations during the month, when ten or more spots 
have been reported, the number given is estimated. At 
Winnemucca, Nevada, twentieth, two large spots were 
observed on the sun through an ordinary marine glass. They 
were also visible on twenty-first, Cincinnati, 17th. Prof. 
Stowe, of the Cincinnati Observatory reports, that the largest 
number of sun spots ever observed here were seen this morn- 
ing, numbering three hundred and sixty in seven distinct 
groups, two of which could be seen with the unassisted eye. 
They could also be seen without the aid of the telescope on the 
nineteenth. 

The following report was made by Mr. Arthur Binns, second 
officer, on the s. s. ‘‘ City of Paris,” of the Inman Line, and 
furnished through the courtesy of the New York Herald 
Weather Service: at noon of April 22nd, in 49° 03/ N., 22° 
00’ W., a black spot was observed on the sun’s surface about 
6’ from the southwest edge. 


METEORS. 


Rio Vista, California, 12th; Monticello, Iowa, 26th; Wood- 
stock, Maryland, 16th; Protem, Missouri, 6th; Somerville, New 
Jersey, 18th; Moorestown, New Jersey, 16th; North Volney, 
New York, 16th; North Lewisburg, Ohio, 16th; Stateburg, 
South Carolina, 10th, 20th; Cedar Keys, Florida, 14th; Yuma, 
Arizona, 5th, 28th. .The following reports of a remprkable 
meteor were received too late to appear in the March REVIEW: 

Fort Assinnaboine, Montana, March 8th, 8.30 p. m., an enor- 
mous meteoric stone fell southeast of station, lighting up the 
surrounding country as if caused by a vivid flash of lightning. 
Upon striking the earth a violent jar was felt resembling an 
earthquake shock, which was followed by a loud report like 
that of acannon. The interval between the shock and report 
is variously éstimated from four to eight minutes. At Fort 
Benton, Montana, about 10 p. m. a shock like that produced 
by an earthquake was felt. At Coal Banks, Montana, a bright 
glare was observed, followed a few minutes later by a loud re- 
port. A trembling of the earth was distinctly felt. 


MIGRATION OF BIRDS. 


Geese flying northward: Somerset, Massachusetts, 14th, 


26th; Fall River, Massachusetts, 8th ; Newport, Rhode Island, 


30th; Clear Creek, Nebraska, 17th, 20th ; Moorestown, New 
Jersey, 12th; Readington, New Jersey, 23d; Embarass, Wis- 
consin, 29th, 30th; Shreveport, Louisiana, 23d; Grand Haven, 
Michigan, 19th; Port Huron, Michigan, 29th; Fort Yates, 
Dakota, Ist; Bismarck, Dakota, 15th; Huron, Dakota, 2d, 3d, 
4th,; Springfield, Massachusetts, 3d; Red Blaff, California, 
14th, 21st, 22d. 

Geese flying southward: Fort Missoula, Montana, on the 11th. 

Cranes flying northward: Monicello, Iowa, on the 2d. 

Sand Hills flying northward: Mouticello, Towa, 2d. 

Ducks flying northward: Monticello, Iowa, 2d; Lansing, 
Michigan, 1st, Indianola, Texas, 29th; Des Moines, Iowa, 
29th; Huron, Dakota, 2d, 3d, 20th. 


POLAR BANDS. 


New Corydon, Indiana, Ist, 3d, 12th, 18th, 21st, 23d, 24th, 
25th, 27th, 28th; Dana, Iowa, 21st; Fayette, Mississippi, 8th; 
Freehold, New Jersey, 22d; Vineland, New Jersey, 15th; 
Wytheville, Virginia, 10th, 12th, 27th, 28th; Florence, Ari. 
zona, 10th, 12th. 

ZODIACAL LIGHT. 


New Corydon, Indiana, 15th, 16th; Monticello, Lowa, 11th, 
14th, 26th; Yates Centre, Kansas, 16th; Cornish, Maine, 
17th; Fall River, Massachusetts, 17th; Cambridge, Massa- 
chnsetts, 5th, 7th, 8th, 12th, 16th, 17th, 18th, and suspected 
on the 23d; Atco, New Jersey, 8th, 12th, 13th, 16th, 17th, 
18th; Franklin, Wisconsin, 14th; Lynchburg, Virginia, 16th; 
Nashville, Tennessee, 8th, 16th, 17th; Leavenworth, Kansas, 
16th; Dayton, Washington, 6th, 11th, 17th. 


WATERSPOUTS. 


Captain N.S. Tracy, of the American brig “ Teneriffe,’’ re- 
ports: April 30, in 32° 31’ N, 77° 17” W., saw several water- 
spouts. 

EARTHQUAKES. 


Portland, Or., 30th, 10.48 p. m., a slight shock of earth- 
quake lasting about two seconds, followed about three seconds 
later by a more severe shock accompanied by alow rumbling 
sound of from five to seven seconds duration. Every building 
in the city was shaken and persons sleeping were aroused. In 
the larger buildings, the shock was more sensibly felt. 
The direction of the wave seemed to be from a point north of 
east to a point south of west. The shock was by far the most 
severe ever felt in this city. No damage was done other than 
the excessive fright caused. It is reported from Oregon City, 
that two distinct shocks were felt at that place; one being 
very slight and the other heavy; and at 12.25 a. m. of May 
first, another slight shock was felt. 

Olympia, Washington territory, 30th, 10.50 p. m., severe 
earthquake shock; wave seemed to be from west to northwest, 
followed by a succession of tremblings, lasting six or eight 
seconds, and then by a heavy shock, almost throwing persons 
from their feet; large trees were swayed to and fro as from a 
heavy blast of wind; clocks were stopped and crockery broken ; 
two chimneys in the city were thrown down. The ground 
seemed to have an undulatory motion. Duration of the entire 
shock was about twenty-five seconds. Fort Canby, Washing- 
ton territory, 30th, 10.50 p. m., four distinct earthquake 
shocks were felt at this place, lasting about fifteen seconds; 
vibration from southwest to northeast. Victoria, British Co- 
lumbia, 30th, 10.45 p. m., a shock of eatthquake lasting several 
seconds was felt at this place; vibration from west to east. 

San Francisco, California, 13th, 6.30 a. m., a sharp earth- 
quake shock, of a vibratory motion from north to south, was 
felt in this city, lasting about four seconds. 

New Market, Virginia, 2d, several earthquake shocks were 
felt in this section; the direetion of movement being northeast 


and southwest; some of the houses were perceptibly shaken. 


PRAIRIE AND FOREST FIRES. 
Alexandria, Dakota, 10th, to 15th; Monticello, Iowa, 7th; 
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Creswell , Kansas, 7th, 8th, 12th, to 15th, 20th, 24th, 26th, 29th ; 
Protem, Missouri, 3d, and 21st; De Soto, Nebraska, 14th, 25th ; 
Wytheville, Virginia, 19th; Fort Gibson, Indian territory, 
4th, 5th, 6th, 11th, and 14th; Moorhead, Minnesota, 15th, 
28th; Yankton, Dakota, Ist, 13th, 24th, 26th; Tobacco Gar- 
den, Dakota, Ist, 4th; Ferry’s Landing, Montana, Ist, 3d, 
12th, 13th, 21st; North Platte, Nebraska, 9th, 18th, 25th. 


DROUGHT. 


Indianola, Texas, 26th, crops are suffering from drought; 
flower and vegetable gardens are seriously affected. Coleman 
City, Texas, 21st, the wheat crop in this section has been des- 
troyed by drought; farmers are cutting it to be used for hay. 
Henrietta, Texas, drought is seriously affecting crops; farmers 
fear that their entire crop will be a failure unless the drought 


soon ends. 
INSECTS. 


Lewiston, Idaho, 2d, grasshoppers are appearing in this | go 


vicinity in large numbers. Little Rock, Arkansas, 2d, a small 
insect called the buffalo gnat, which appears to come out 
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of the ground, especially in the prairie and swamp lands, 
have appeared in the city in great numbers and are very — 
troublesome ; they are most annoying and do the most damage 
near the overflowed districts, where it is necessary for owners 
ef stock to build fires through the forest for protection. 
Horses and cattle will stand in dense volumes of smoke to 
avoid the bite of tho insect; much stock has been killed by 
them within the past few days, and deer suffer from their 


ravages. 
SAND STORMS. 


Fort Yuma, California, 6th, 9th, 10th, 16th, 17th, 20th; Fort 
Garland, Colorado, 6th; Fort Stanton, New Mexico, 5th, 6th, 
7th, 8th, 2ist; Clear Creek, Nebraska, 3d; Stockton, Texas, 
21st; Phenix, Arizona, 6th, 10th, 13th, 15th, 16th, 20th ; Santa 
Fé, New Mexico, 16th; Camp Thomas, Arizona, 3d, 4th, 6th, 
7th, 10th, 1ith, 14th, 16th, 17th, 20th, 21st, 29th, 30th; Win- 
nemucca, Nevada, 15th, 19th, 22d, 23d, 24th; Umatiila, Ore- . 

n, 6th; Visalia, California, 2d ; Yuma, Arizona, 3d, 6th, 9t 
10th, 16th, 20th, 21st; Lincoin, Nebraska, 3d; severest san 
storm that has been known in this state for many years. 


SeEcRETARY OF WAR: 


W. B. HAZEN, 
Brig. & Bot. Maj. Gen’l, 
Ohief Signal Officer, U. 8. A. 


are ~ Entered at the Post Office, Washington, D. C., as Second-Class Matter. 


~ Phis Paper is furnished by the Government of the United States, without charge, te the Co-operating Observers acting with the Signal Office inthe 
collection of Simultaneous Reports. , 
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- Office of the Chief Signal Officer, 
UNITED STATES ARMY. 
Charted from Actual Observations taken Simultaneously, Series commencing January, 1877. No. IV 


PREVAILING WINDS. 


Arrows show the direction of and fly with, the wind. 
Force is shown as follows: 


PUBLISHED BY ORDER OF THE SECKETAKY OF WAK 


SYMBOLS. Force. 


Isobars in biack; detached barometer means 


n 
re) 0 0 in English inches. 
1, 2 0 tw 9 0 to 4.0 BRIG & BVT. MAJ GEN Isotuerms in red; detached temperatare 
3, 4 9.1 to 22.5 4.1 to 10.1 CHIEF SIGNAL OFFICE 


INTERNA AL NTHLY CHART. 
18 | 60675 | 8.1902 
Showing mean pressure, mean temperature, mean force and prevailing direction of winds at 


a 9,10 67.6 up. 30.2 & over. 7:35 A. M., Washington mean time, for the month of February, 18), based 
on the daily charte of the International Bulletin. 
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ee Office of the Chief Signal Officer, : 


UNITED STATES ARMY. 
Charted from Actval Observations taken Simultaneously, Series commencing November, 1877. No. V 


8torm-tracks in Black.The Arabic numerals show location PUBLISHED BY ORDER OF THE SECKETAKY OF WARK. 
of the centres of Low Barometer, at 7:36 A. M., Washington 
mean time, of that date. 
or are 
V4 ¢ j 
INTERNATIONAL CHART. 


BRIG. & BVT. MAJ. GEN'L May 
CHIEF SIGNAL OFFICER. A 
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